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Sulfonamide Derivatives for the Treatment of Diabetes 

Fiftld of the invention 

5 The present invention is related to sulfonamide derivatives for the treatment of metabolic 
disorders mediated by insulin resistance or hyperglycemia, comprising diabetes type n, 
inadequate glucose tolerance, insulin resistance, obesity, polycystic ovary syndrome 
(PCOS). 

^ackground of the invention 

10 Diabetes mellitus is a serious metabolic disease that is defined by the presence of 

chemically elevated levels of blood glucose (hyperglycemia). The term diabetes mellitus 
encompasses several different hyperglycemic states. These states include Type 1 (insulin- 
dependent diabetes mellitus or UDDM) and Type 2 (non-insulin dependent diabetes mellitus 
or NDDDM) diabetes. The hyperglycemia present in individuals with Type 1 diabetes is 

15 associated with deficient, reduced, or nonexistent levels of insulin that are insufficient to 
maintain blood glucose levels within the physiological range. Conventionally, Type 1 
diabetes is treated by administration of replacement doses of insulin, generally by a 
parenteral route. 

Type 2 diabetes is an increasingly prevalent disease of aging. It is initially characterized by 
20 decreased sensitivity to insulin and a compensatory elevation in circulating insulin 

concentrations, the latter of which is required to maintain normal blood glucose levels. 

The prevalence of insulin resistance in glucose intolerant subjects is well known. Reaven et 
al (American Journal of Medicine, 60, 80 (1976)) used a continuous infusion of glucose 
and insulin (insulin/glucose clamp technique) and oral glucose tolerance tests to 
25 demonstrate that insulin resistance exists in a diverse group of non-obese, non-ketotic 
subjects. These subjects ranged from borderline glucose tolerant to overt, fasting 
hyperglycemia. The diabetic groups in these studies included both insulin dependent 
(IDDM) and non-insulin dependent (NIDDM) subjects. 
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Coincident with sustained insulin resistance is the more easily determined hyper- 
insulinemia, which may be measured by accurate determination of circulating plasma 
insulin concentration in the plasma of subjects. Hyperinsulinemia may be present as a result 
of insulin resistance, such as is in obese and/or diabetic (NIDDM) subjects and/or glucose 
intolerant subjects, or in IDDM subjects, as a consequence of over injection of insulin 
compared with normal physiological release of the hormone by the endocrine pancreas. 

The association of hyperinsulinemia and insulin resistance with obesity has been well 
established by numerous experimental, clinical and epidemiological studies (Stout, 
Metabolism, 34, 7 (1985)). 

The association of hyperinsulinemia and insulin resistance with Polycystic Ovary 
Syndrome (PCOS) is also well acknowledged (Diamanti-Kandarakis et al.; Therapeutic 
effects of metformin on insulin resistance and hyperandrogenism in polycystic ovary 
syndrome; European Journal of Endocrinology 138, 269-274 (1998), Andrea Dunaif; 
Insulin Resistance and the Polycystic Ovary Syndrome : Mechanism and Implications for 
Pathogenesis; Endocrine Reviews 18(6), 774-800 (1997)). 

Type EL diabetes mellitus is currently treated with sulfonylureas, biguanides, such as 
Metformin and thiazolidenediones, such as Troglitazone, Rosiglitazone or Pioglitazone, as 
oral hypoglycemic agents. 

The compounds of the present invention are disclosed in WO 01/23378, WO 02/28856 and 
WO 02/26733 (Applied Research Systems ARS NV) in which sulfonamide derivatives of 
formula (A) are described in particular for the treatment of neuronal disorders, autoimmune 
diseases, cancer and cardiovascular diseases : 
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Summary of the invention 

The present invention relates to the use of sulfonamide derivatives of formula (I) for the 
manufacture of a medicament for the treatment of metabolic disorders mediated by insulin 
resistance or hyperglycemia, comprising diabetes type II, inadequate glucose tolerance, 
5 insulin resistance, obesity, polycystic ovary syndrome (PCOS). 




Petailled description of the invention 

The following paragraphs provide definitions of the various chemical moieties that make 
up the compounds according to the invention and are intended to apply uniformly 
throughout the specification and claims unless an otherwise expressly set out definition 
10 provides a broader definition, 

"Ci-C6-aHcyr refers to alkyl groups having 1 to 6 carbon atoms. This term is exemplified 
by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, terr-butyl, n-hexyl 
and the like. 

"Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
15 having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Preferred 
aryl include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-C 6 -alkyl aryl" refers to Ci-Ce-alkyl groups having an aryl substituent, including benzyl, 
phenethyl and the like. 

"Heteroaryl" refers to a monocyclic hetero aromatic, or a tricyclic or a tricyclic fused-ring 
20 heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
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isothiazolyl, pyrazolyl, l£,3-triazolyl, 1,2,4-triazolyl, l,2 9 3-oxadiazolyl, 1 ,2,4-oxadia- 
zolyl, 1,2,5-oxadiazolyl, 13,4-oxadiazolyU,3,4-triazmyl, 1,2,3-tiiazinyl, benzofuryl, [2,3- 
dihydro]benzofuryl, isobenzofuryl, benzothienyl, beazotriazolyl, isobenzothienyl. indolyl, 
isoindolyi, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxa- 
5 zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnoliayl, napthyridinyl, 
pyrido[3 9 4-b]pyridyl, pyrido[3,2-b]pyridyl 9 pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, 
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, 
carbazolyl, xanthenyl or benzoquinolyl. 

"Ci-Cg-alkyl heteroaryr refers to Q-Q-aUcyl groups having a heteroaryl substituent, 
10 including 2-furylmethyl, 2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like, 

"C2-C6-alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsatuTation. Preferable alkenyl groups include 
ethenyl (-CH=CHa) ( n-2-propenyl (allyl, -CH 2 CH=CH 2 ) and the like. 

"QrCe-alkenyl aryl" refers to C 2 -C 6 -alkenyl groups having an aryl substituent, including 2- 
15 phenylvinyl and the like. 

"C 2 -C6-alkenyl heteroaryr refers to C 2 -C 6 -alkenyl groups having a heteroaryl substituent, 
including 2-(3-pyridinyl)vinyl and the like. 

"C 2 -C6-alkynyP' refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl 
20 (-(KH), propargyl (-CH 2 CeCH), and the like, 

"C 2 -C 6 -alkynyl aryl" refers to C 2 -C6-alkynyl groups having an aryl substituent, including 
phenylethynyl and the like. 

"C 2 -C6-alkynyl heteroaryl" refers to Qz-Qj-alkynyl groups having a heteroaryl substituent, 
including 2-thienylethynyl and the like. 
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"Cs-Cg-cycloalkyl" refers to a saturated carbocyclic group of from 3 to 8 carbon atoms 
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). 
Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like. 

"Ci-C 6 -alkyl cycloalkyl" refers to Ci-C 6 -alkyl groups having a cycloalkyl substituent, 
5 including cyclohexylmethyl, cyclopentylpropyl, and the like. 

"heterocycloalkyl" refers to a C 3 -C 8 -cycloalkyl group according to the definition above, in 
which 1 to 3 carbon atoms are replaced by hetero atoms chosen from the group consisting 
of O, S, NR, R being defined as hydrogen or Ci-C 6 alkyl. Preferred heterocycloalkyl 
include pyrrolidine, piperidine, piperazine, 1-methylpiperaziiie, rnorpholine, and the like. 

10 "Ci-C6-alkyl heterocyclo alkyl" refers to Ci-Ce-alkyl groups having a heterocycloalkyl 
substituent, including 2-(l-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (l-methyl-4- 
piperidinyl)methyl and the like. 

"Carboxy" refers to the group -C(0)OH. 

"Ci-C6-alkyl carboxy" refers to Ci-CValkyl groups having a carboxy substituent, including 
15 2-carboxyethyl and the like. 

"Acyl" refers to the group -C(0)R where R includes H, "Ci-Ce-alkyl", "C 2 -C 6 -alkenyl"i 
"C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyr\ 'Tieterocycloalkyl", "aryl", ''heteroaryr, "Ci-C 6 -alkyl 
aryl" or "Ci-C 6 -alkyl heteroaiyr, "C 2 -C6-alkenyl axyl", "C 2 -C 6 -alkenyl heteroaryl", "C 2 - 
C 6 -alkynyl aryl", '^-Ca-alkynylheteroaryr', "C r C 6 -alkyl cycloalkyl", "C r C 6 -alkyl 
20 heterocycloalkyl". 

"d-Ce-alkyl acyl" refers to Ci-C<ralkyl groups having an acyl substituent, including 2- 
acetylethyl and the like. 

"Aryl acyl" refers to aryl groups having an acyl substituent, including 2-acetylphenyl and 
the like. 
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"Heteroaryl acyl" refers to hetereoaryl groups having an acyl substituent, including 2- 
acetylpyridyl and the like. 

"C3-C 8 -(hetero)cycloalkyl acyl" refers to 3 to 8 membered cycloalkyl or heterocycloalkyl 
groups having an acyl substituent. 

5 "Acyloxy" refers to the group -OC(0)R where R includes H, "Ci-Ce-alkyl", "C 2 -C 6 - 
alkenyl", "C 2 -C 6 -alkynyl" 9 "C 3 -C 8 -cycloalkyr, ''heterocycloalkyl", "aryl". "heteroaryl", 
"d-C 6 -alkyl aryl" or "Ci-Qs-alkyi heteroaryl", "C 2 -C6-alkenyl aryl", "C 2 -C6-alkenyl 
heteroaryl", "C 2 -C 6 -alkynyl aryl", < *C2-C6-alkynylheto:oaryl", "Ci-C<s-alkyl cycloalkyl", 
"Ci-C 6 -alkyl heterocycloalkyl". 

10 "CrC 6 -alkyl acyloxy" refers to Ci-C6-alkyl groups having an acyloxy substituent, 
including 2-(acetyloxy)ethyl and the like. 

"Alkoxy" refers to the group -O-R where R includes "Ci-C 6 -alkyl", "C 2 -C 6 -alkenyr\ "C 2 - 
C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", ' 'heterocycloalkyl", "aryl", "heteroaryl", "Ci-C 6 -alkyl 
aryl" or "Ci-C 6 -alkyl heteroaryT\ "C 2 -C 6 -alkenyl aryl'*, "C 2 -C 6 -alkenyl heteroaryr, "C 2 - 
15 C 6 -alkynyl aryl", "C 2 -C6-alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "C,-C 6 -alkyl 
heterocycloalkyl". 

"CrCe-alkyl alkoxy" refers to C r C 6 -alkyl groups having an alkoxy substituent, including 
2-ethoxyethyl and the like. 

"Alkoxycarbonyl" refers to the group -C(0)OR where R includes "Ci-C 6 -alkyl", "C 2 -CV 
20 alkenyl", "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", 
"C r C 6 -alkyl aryl" or "Q-Ce-alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl 
heteroaryl", "C 2 -C 6 -alkynyl aryl", "C 2 -C 6 -alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", 
"Ci-Ce-alkyl heterocycloalkyl". 



"Ci-C6-alkyl alkoxycarbonyl" refers to d-Ce-alkyl groups having an alkoxycarbonyl 
25 substituent, including 2-(benzyloxycarbonyl)ethyl and tlie like. 
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"Aminocaibonyr refers to the group -C(0)NRR' where each R, R' includes independently 
hydrogen, "Ci-Cs-alkyl", 'XVCe-alkenyl", "QrQralkynyr, ^ 3 -C 8 ^ycloalkyr, 
heterocycloalkyr, "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-C6-alkyl heteroaryl", 
"C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroary^^ "C 2 -C 6 -alkynyl aryl", "C 2 -C 6 - 
5 alkynylheteroaryl", "C r C 6 -alkyl cycloalkyl", "d-Qralkyl heterocycloalkyi". 

<£ Ci-C6-alkyl aminocarbonyl" refers to Ci-C6-alkyl groups having an arninocarbonyl 
substituent, including 2-(dimethylaminocarbonyl)ethyl and the like. 

"Acylanurio" refers to the group -NRC(0)R' where each R, R' is independently hydrogen, 
"Ci-C 6 -alkyr', C4 C 2 -C 6 -alkenyl", "C 2 -C6-alkynyr\ "Cs-Cg-cycloalkyl", "heterocycloalkyl". 
10 "aryr", "heteroaryr, "C,-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryr, "C^-Ce-alkenyl aryl", 
"C 2 -C 6 -alkenyl heteroaryl", "C 2 -C 6 -alkynyl aryl", "C 2 -C 6 -alkynylhctcroaryl", "Ci-C 6 -alkyl 
cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl". 

"Ci-C 6 -alkyl acylamino" refers to Ci-Qj-alkyl groups having an acylarnino substituent, . 
including 2-(propionylarnino)ethyi and the like. 

15 "Ureido" refers to the group -NRC(0)NR' R" where each R, R' , R" is independently 
hydrogen, et Ci-C6-alkyl", "C 2 -C 6 -alkenyl", "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl" 9 
"heterocycloalkyl", "aryl", "heteroaryl", "C r Q>-alkyl aryl" or "G r C 6 -alky1 heteroaryr', 
"C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryl", "C 2 -C«-alkynyl aryl", "C 2 -Qs- 
alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl", and where R' 

20 and R", together with the nitrogen atom to which they are attached, can optionally form a 
3-8-membered heterocycloalkyl ring. 

"C r C 6 -alkyl ureido" refers to Ci-C 6 -alkyl groups having an ureido substituent, including 2- 
(iST-methylureido)ethyl and the like. 

"Carbamate" refers to the group -NRC(0)OR' where each R, R' is independently 
25 hydrogen, "C,-C6-alkyl", "C 2 -C6-alkenyl", "C 2 -C 6 -alkynyl", '^ 3 -C 8 -cycloalkyl", 

"heterocycloalkyl", "aryl", heteroaryl", "Ci-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryl", 
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"C 2 -C 6 -alkenyl aryl", "GrCs-alkenyl heteroaryl", "C 2 -C 6 -alkynyl aryl", "QrQr 
alkynylheteroaryl", "CrC 6 -alkyl cycloalkyl", "C r C 6 -alkylheterocycloalkyr. 

"Amino" refers to the group — NRR' where each R, R* is independently hydrogen, "Q-Ce- 
alkyl", "C 2 -C<ralkenyr\ "d-Q-alkynyl", "QrC 8 cycloalkyl", heterocycloalkyl", "aryl", 
5 "heteroaryl", "Ci-C 6 -alkyl aryl" or "C r C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C 6 - 
alkenyl heteroaryl", "Cs-Ce-alkynyl aryl", "C^Ce-alkynylheteroaryl", "Ci-Ce-alkyl 
cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl", and where R and R% together with the 
nitrogen atom to which they are attached, can optionally form a 3-8-membered hetero- 
cycloalkyl ring. 

10 "C r Co-alkyl amino" refers to Ci-Cc-alkyl groups having an amino substituent, including 2- 
(l-pyrrolidinyl)ethyl and the like. 

"Ammonium" refers to a positively charged group — NTTRR'R", where each R, R\R" is 
independently, "d-Ce-alkyl", "C 2 -C 6 -alkenyr, "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", . 
"heterocycloalkyl", "d-Ce-alkyl aryl" or "Ci-C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl ,? , 
15 "C 2 -C 6 -alkenyl heteroaryl", "C 2 -C 6 -alkynyl aryl", "C 2 -C6-alkynymeteroaryr\ "Ci-Ce-alkyl 
cycloalkyl". "Ci-Ce-alkyl heterocycloalkyl", and where R and R\ together with the 
nitrogen atom to which they are attached, can optionally form a 3-8-membered 
heterocycloalkyl ring. 

"Ci-C 6 -alkyl ammonium" refers to Ci-C 6 -alkyl groups having an ammonium substituent. 
20 including 2-(l-pyrrolidinyl)ethyl and the like. 

"Halogen" refers to fluoro, chloro, bromo and iodo atoms. 

"Sulfonyloxy" refers to a group -OS0 2 -R wherein R is selected from H, "Ci-C 6 -alkyl", 
"Ci-Ce-alkyl" substituted with halogens, e.g., an -OSQ2-CF3 group, "C 2 -C6-alkenyl", "C 2 - 
C 6 -alkynyl", "Cs-Cs-cycloalkyl", heterocycloalkyl", "aryl", heteroaryl", "Ci-Qj-alkyl 
25 aryl" or "Ci-C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryl", "C 2 - 
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Ce-alkynyl aryF, '^^-alkynynicteroaryr', "Ci-C 6 -alkyl cycloalkyl", "CrCe-alkyl 
heterocycloalkyl" 

"Ci-C 6 -alkyl sulfonyloxy" refers to Q-CValkyl groups having a sulfonyloxy substituent, 
including 2-(methylsulfonyloxy)ethyl and the like. 

5 "Sulf onyl" refers to group "-SOz-R" wherein R is selected from H, "aryl", "heteroaryr, 
"Ci-C 6 -alkyl ,, J "Ci-Ce-alkyl" substituted with halogens, e.g., an -SO2-CF3 group, "C 2 -C6- 
alkenyl", "C 2 -C 6 -alkynyl", "C 3 -Q-cycloalkyl", 'Tieterocycloalkyl", "aryl", "heteroaryl" , 
"Ci-Cs-alkyl aryl" or "Ci-Ca-alkyl heteroaryr, "Cz-Ce-alkenyl aryl", "C 2 -C 6 -alkenyl 
heteroaryr, "C^-alkynyl aryl", '^Ci-Ce-alkynylheteroaryr 4 , "Q-Cs-alkyl cycloalkyl", 

10 "Ci-Ce-alkyl heterocycloalkyl" . 

"Ci-C 6 -alkyl sulfonyl" refers to Ci-C 6 -alkyl groups having a sulf onyl substituent, including 
2-(methylsulfonyl)ethyl and the like. 

"Sulfmyl" refers to a group "-S(0)-R" wherein R is selected from H, "Ci-C6-alkyl" , "Ci- 
C 6 -alkyl" substituted with halogens, e.g., an -SO-CF 3 group, "QrC 6 -alkenyr% 
15 alkynyP, "C 3 -C 8 -cycloalkyl", 'Tieterocycloalkyl", "aryl", "heteroaryl", "d-Cfi-alkyl aryl" 
or "Ci-C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C6-alkenyl heteroaryl", "C 2 -C 6 - 
alkynyl aryl", "C 2 -C6-alkynymeteroaryl", "CrQ-alkyl cycloalkyl", "CrQ-alkyl 
heterocycloalkyl". 

"Ci-C 6 -alkyl sulfinyl" refers to C r C 6 -alkyl groups having a sulfinyl substituent, including 
20 2-(me1hylsulfinyl)ethyl and the like. 

"Sulfanyl" refers to groups -S-R where R includes H, "Ci-Cc-alkyl", "Ci-Ce-alkyI" 
substituted with halogens, e.g., an-SO-CF 3 group, "C 2 -C6-alkenyl", "Qr C 6 -alkynyr\ "C 3 - 
Q-cycloalkyl", 'Tieterocycloalkyl", "aryl", 'Tictcroaryl", "Ci-C 6 -alkyi aryl" or "C r C 6 -alkyl 
heteroaryr, "C2-C 6 -alkenyl aryl", "QrOalkenyl heteroaryl", "C 2 -C 6 -alkynyl aryl", "Cr- 
25 Ce-alkynylheteroai-yl", "Ci-C 6 -alkyl cycloalkyl", "d-C6-alkyl heterocycloalkyl". Preferred 
sulfanyl groups include methylsulfanyl, ethylsulfanyl, and the like. 
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"Q-Ce-alkyl sulfanyl" refers to Ci-Gs-alkyi groups having a sulfanyl substituent, including 
2-(ethylsulfanyl)ethyl and the like. 

"Sulfonylarnino" refers to a group -NRSOz-R* where each R, R' includes independently 
hydrogen, "Ci-C 6 -alkyl", "C 2 -C 6 -alkenyl", "C 2 -Q;-alkynyl", "C 3 -C 8 -cycloalkyr\ 
5 "heterocycloalkyl", "aryl", "heteroaryl", "Ci-Q-alkyl aryl" or "Ci-C^-alkyl heteroaryl", 
"C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryr, ' t C a -<>alkynyl aryr, "C 2 -C 6 - 
arkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "Ci-Cs-alkyI heterocycloalkyl". 

"Ci-C 6 -alkyl sulfonylarnino" refers to Ci-Ce-alkyl groups having a svilfonylarnino 
substituent, including 2-(ethylsulfonylamino)ethyl and the like. 

10 "Arrmiosulfonyr refers to a group -S0 2 -NRR' where each R, R' includes independently 
hydrogen, "Ci-Ce-alkyl", "C 2 -C 6 -alkenyl", 'X: 2 -C6-alkynyl", *'C 3 -C 8 -cycloalkyr, 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkylheteroaryl", 
"C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryl", ''Cz-Ce-alkynyl aryl", "C 2 -C 6 - 
alkynylheteroaryl", "C r C G -alkyl cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl". 

15 "Ci-C 6 -alkyl airdnosulfonyi" refers to Ci-Qs-alkyl groups having an amino sulfonyl 
substituent, including 2-(cyclohexylarninosulfonyl)ethyl and the like. 

"Substituted or unsubstituted" : Unless otherwise constrained by the definition of the indi- 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl 44 and 
"heteroaryl" etc/ groups can optionally be substituted with from 1 to 5 substituents selected 

20 from the group consisting of "d-Ce-alkyl", "C 2 -C 6 -alkenyl", "C^Q-alkynyl", 

"cycloalkyl", "heterocycloalkyl", ' t C 1 -C 6 -alkyl aryl", "Ci-C 6 -alkyl heteroaryl", • 4 Ci-C 6 - 
alkyl cycloalkyl", "Ci-Cfi-alkyl heterocycloalkyl", "amino", "ammonium", "acyl", 
"acyloxy", "acylaroino", "anunocarbonyl", "alkoxycarbonyl", "ureido", "carbamate", 
"aryl", heteroaryl", "sulfinyl", "sulfonyl", "alkoxy", "sulfanyl", "halogen", "carboxy", 

25 trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively said substitution 
could also comprise situations where neighbouring substituents have undergone ring 
closure, notably when vicinal functional substituents are involved, thus forming, e.g., 
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lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, arninals farmed by ring 
closure for instance in an effort to obtain a protective group. 

"Pharmaceutically acceptable salts or complexes" refers to salts or complexes of the below- 
identified compounds of formula (I) that retain the desired biological activity. Examples of 

5 such salts include, but are not restricted to acid addition salts formed with inorganic acids 
(e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and 
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid, 
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid, 
pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene 

10 disulfonic acid, methanesulfonic acid and poly-galacturorric acid. Said compounds can also 
be administered as pharmaceutically acceptable quaternary salts known by a person skilled 
in the art, which specifically include the quarternary ammonium salt of the formula - 
NR,R\R" + ZT, wherein R, R\ R" is independently hydrogen, alkyl, or benzyl, Ci-C 6 -alkyl, 
C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, Ci-C 6 -alkyl aryl, Ci-C 6 -alkyl heteroaryl, cycloalkyl, 

15 heterocycloalkyl, and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, 

toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, 
succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, 
cinnamoate, mandeloate, and diphenylacetate). 

"Pharmaceutically active derivative" refers to any compound that upon administration to 
20 the recipient, is capable of providing directly or indirectly, the activity disclosed herein. 

"Enantiomeric excess" (ee) refers to the products that are obtained by an asymmetric syn- 
thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a syn- 
thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in 
the order of at least about 52% ee is yielded. 

25 It was now found that sulfonamide derivatives according to formula I are suitable for the 
treatment of metabolic disorders mediated by insulin resistance or hyperglycemia, 
comprising diabetes type II, inadequate glucose tolerance, insulin resistance, obesity, 
polycystic ovary syndrome (PCOS). 
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In the compounds according to formula I the substitucnts are as follows : 



0) 



Y is an unsubstituted or a substituted 4-12-membered saturated cyclic or bicyclic alkyl ring 
containing at least one nitrogen atom (heterocycle), whereby one nitrogen atom within said 
ring is forming a bond with the sulfonyl group of formula I, thus providing a sulfonamide. 

5 R 1 is selected from the group comprising or consisting of hydrogen, unsubstituted or a 
substituted Ci-C 6 -alkoxy, unsubstituted or a substituted Q-Cs-alkyl, unsubstituted or a 
substituted QrQs-alkenyl, unsubstituted or a substituted C 2 -C 6 -alkynyl, amino, sulfanyl, 
sulfinyl, sulfonyl, sulfonyloxy, sulfonamide, acylamino, arninocarbonyl, unsubstituted or a 
substituted Ci-Qs alkoxycarbonyl, unsubstituted or a substituted aryl, unsubstituted or a 

10 substituted heteroaryl, carboxy, cyano, halogen, hydroxy, nitro, hydrazide. 

More specifically, R 1 is selected from the group consisting of hydrogen, halogen (e.g. 
chlorine), Ci-C 6 alkyl (e.g. methyl or ethyl) or Ci-C 6 alkoxy (e.g. methoxy or ethoxy). Most 
preferred is halogen, in particlar chlorine. 

R 2 is selected from the group comprising or consisting of hydrogen, COOR 3 , -CONR 3 R 3 , 
13 OH, a Ci-C* alkyl substituted with an OH or amino group, a hydrazido carbonyl group, a 
sulfate, a sulfonate, an amine or an ammonium salt. Thereby, R 3 , R 3 ' are independendy 
selected from the group consisting of H, Ci-C 6 -alkyl, C 2 -Qralkenyl, aryl, heteroaryl, aryl- 
CrC 6 -alkyl, heteroaryl- Ci-CV alkyl. 
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According to one embodiment the cyclic amines Y have either of the general formulae (a) 
to (d) : 



(a) (b) 



J (c) Ll (C) W 

5 Thereby, L 1 and L 2 are independently selected from each other from the group consisting of 
unsubstituted or a substituted Ci-C 6 -alkyl, unsubstituted or a substituted Ca-Ce-alkenyl, 
unsubstituted or a substituted C 2 -C 6 - alky nyl, unsubstituted or a substituted O-Cs-cycloalkyl 
optionally containing 1-3 heteroatoms and optionally fused with aryl or heteroaryL 

Alternatively, L 1 and L 2 are independently selected from the group consisting of 
10 unsubstituted or a substituted aryl, unsubstituted or a substituted heteroaryl, unsubstituted 
or a substituted aryl-Ci-C 6 -aIkyl, unsubstituted or a substituted heteroaryl-Ci-C6-alkyl, - 
C(0)-OR 3 , -C(0)-R 3 , -C(0)-NR 3 R 3 , -NR 3 R 3 , -NR y C(0)R 3 . -NR 3 C(0)NR 3 R 3 . -(SO)R 3 , - 
(S0 2 )R 3 , -NSO2R 3 , -S02NR 3 R 3 - 

Alternatively, L l and L 2 taken together may form a 4-8-membered, unsubstituted or a 
15 substituted saturated cyclic alkyl or heteroalkyl ring. 

R 3 , R 3 are independently selected from the group consisting of H, unsubstituted or a 
substituted Ci-C 6 -alkyl, unsubstituted or a substituted C 2 -C 6 -alkenyl, unsubstituted or a 
substituted aryl, unsubstituted or a substituted heteroaryl, unsubstituted or a substituted 
aryl-Ci-Ce- alkyl, unsubstituted or a substituted heteroaryl-Ci -C 6 -alkyl. 
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R 6 is selected from the group consisting of hydrogen, unsubstitutcd or a substituted Ci-C 6 - 

alkyl, Ci-C 6 -alkoxy, OH, halogen, nitro, cyano, sulfonyl, oxo (=0), and 

n 9 is an integer from 0 to 4, preferably 1 or 2. In one embodiment R 6 is hydrogen. 

In a farther specific embodiment R 6 is H, L 2 is H, L 1 is — NR 3 R 3 ; where at least one of R 3 ' 
and R 3 is not hydrogen, but a substituent selected from the group consisting of straight or 
branched C 4 -Ci 8 -alkyl, aryl-Ci-Ci 8 -alkyl. heteroaryl-C^is-alkyl. Ci-Cw-alkyl substituted 
with a C 3 -Ci2-cycloalkyl or -bicyclo or -tricyloalkyl, and whereby said alkyl chain may 
contain 1-3 O or S atoms. 

In a more specific embodiment L 1 is — NHR 3 ; where R 3 is a straight or branched C4-C12- 
all«yl, preferably a C G -Ci2-alkyl, optionally substituted with a cyclohexyl group or a benzyl 
group. 

In a even more specific embodiment Y is a piperidine group 




L 1 is -NHR 3 ; where R 3 is a straight or branched CU-Gu-alkyl, preferably a C 8 -Ci 2 -alkyl s or 
15 a benzyl group. 
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Specific examples of compounds of formula I include the following: 

4-cWoro-iVK5-(piperazine-l-sx^ 

4-CMoro-N-{ 5-[4-(3-trifluoro 
thiophen-2-ylmethyl } -benzamide 

5 4-cWoro-N-({5-[(4-pyridm-2-ylpiperazin-l-yl)sulfonyl]thien- 
4~cMoro-N-[(5-{[4-(4-fluorob 

4-chloro-N-{ [5-({4-[4-(trifluoromethyl)phenyl]piperazin- 1-yl } sulfonyl)thien-2- 
yl]methyl}benzamide 

4-cWoro-NK{5-[(4-{2-nitrophenyl}piperazin-l-yl)sulfonyl]tMen-2-yl}m 
10 4-cMoro-NK{54(4-{4-nitroph^^ 
4-cMoro-N4(5-{[4-(2-furo^ 

4-chloro-N-[(5-{ [4-(4-hydroxyphenyl)piperazin-l-yl]sulfonyl }thien-2- 
yl)methyl]benzamide 

4-cWoro-N-[(5-{[4-(2-oxo-2-pyrroHo^^ 
15 yl)methyl]benzainide 

4-cWoro-N-[(5-([4-(2-morpholm-4-^^^ 
yl)methyl]benzamide 

4-chloro-N-[(5- { [4- (pyridin-4-ylniethyl)piperazin- 1- yl] sulf onyl } thien-2- 
yl)methyl]benzamide 

20 4-cMorc>-N-[(5-{[4-(2-1hte^^ 
yl)methyl]benzamide 
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4-cMoro-N-[(5-{[4-(3>dimeth^^ 
yl)methyl]bcnzamide 

4-chloro-N-[(5- { [4- (cyclohexylmethyl)piperazin- 1 -yl] sulfonyl } thien-2- 
yl)methyl]benzamide 

5 4-cWoro-N-[(5-{[4-(2~me^^ 
yl)methyl]benzamide 

N-({5-[(4-benzylpipera^ 

4-cWoro-N-[(5-([4^2-phenyle^ 

4-cMoro-N-[(5-{[4-(4<fluoro^ 

10 4-cMoro-N-[(5-{[4<2-cyanopte^ 

4-cMoro-N-{[5<{4-[4-cMoro-3-(tri^^ 
yl]methyl}benzamide 

4-cMoro-N-[(5-{[4-(3-piperi^ 
yl)methyl]benzamide 

15 4-cMoro-N-({5-[(4-{4-cM^ 
yl } methyL)benzaniide 

4-cWoro-N-[(5-{[4-(6-methy^^ 
yl)methyl]benzamide 

4-ch1oro-N-({5-[(4-hydroxy-4^^ 

20 N-({ 5-[(4-benzoylpiperidin- l-yl)sulfonyl]thien-2-yl }methyl)-4-chlorobenzamide 

4-cWoro-N-[(5-{[4-(2-oxo-23-dihydro-lH-benzimidazol-l-yl)piperidin-^ 
yl]sulfonyl } thien-2-yl)methyl]benzanude 
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N-({ 5-[(4-bcnzylpiperidin- 1 -yl)sulf onyl]thien-2-yl} methyl)-4-chlorobenz amide 

4~chloro-N-({5-[(4-oxo-l-phenyl-13,8-^^ 
yl } methyl)benzamide 

4-cMoro-N-{[5<{4-[2-(methylanilino)-2-oxoetiiyl]piperazm^ 
5 yl]methyl}benzamide 

4-cMoro-N-{[5-({4-(>y<h:oxy(d^ 
yl]methyl}benzamide 

4-chloro-N-[(5- { [4- (3-cyanopyrazin-2-yl)piperazin- 1-yl] sulf onyl } thien-2- 
yl)mediyl]benzamide 

10 4-cMoro-N-({5-[(4-{5-nitrop3^ 
yl ] methyl)benzamide 

4-cMoro-N-{[5~({443-cmoro-5Ktrif^^ 
yl}sulfoiiyl)tMen-2-yl]mefhyl}benzamide 

4-cMoro-N-{[5-({4-[5-(ti±fluoro^ 
15 yl]methyl}benzamide 

4-cmoro-N-{[5-({4-[3-(trifluo^ 
yl]methyl} benzamide 

4-cWoro-N-[(5-{[4-(2/4-difla^^ 
yl)mcthyl]benzamide 

20 methyl 5-{4-[(5-{[(4-chla^ 

(1xifluoromethyl)tMeno[3^-b]pyridine-3-carboxylate 

ethyl 2-{4-[(5-{ [(4-cMorobenzoyl) amino] methyl} thien-2-yl)sulfonyl]piperazin- 1-yl }-5- 
cyano-6-methylnicotinate 
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4-cMoro-N-{[5-({4-[5K;yano-^^^ 
yl}sulfoayl)thicn-2-yl]mc*yl}bcazamide 

4-cttoro-N-{[5-({4-[6-memyl-2-(^ 
yl } sulf onyl)thien-2-yl] methyl } benzamide 

5 tert-butyl 4-[(5-{ [(4-cmorobenzoyl)amino]methyl }thien-2-yl)sulfonyl]piperazine-l- 
carboxylate 

2-{4-[(5-{[(4^Morobenzoyl^ 

oxo-5,8-dihydropyrido[23-d]pyrirnidine-6-carboxylicacid 

7-{4-[(5-{[(4~cmorobenzoyl)a^ 
iO fluoro-4-oxo- 1 ,4-dihydro[l ,8]naphthyridine-3-carboxylic acid 

7 _ {4-[(5- { [(4-chlorobenzoyl)amino]methyl } thien-2-yl)sulfonyl]piperazia-l-yl)-l-ethyl-6- 
fluoro-4-oxo-l,4-dihydroquinoline-3-carboxylic acid 

4-chloro-N-[(5- { [4- (2,3-dihydro-l ,^-benzodioxin-2-ylcarbonyl)piperazin- 1 - 
yl] sulf ony 1 } thien-2- yl) methyl] b enzamide 

15 4-cMoro-N-{[5-({4-[(2E)-3^ 
yl]methyl) benzamide 

4-cttoro-N-[(5-{[4-^ 

4-cMoro-N-[(5-{[4-(3A5-tximem^ 
y 1 )methyl]ben zamide 

20 N-[(5-{[4-(4-tert-bu^ 
chlorobenzamide 

4-chloro-N-[(5-{ [4-(4-fluorophenyl)piperazin-l-yl]sulfoayl } thien-2-yl)methyl]benzamide 
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4-chloro-N-[(5-{ [4-(2-hydroxyplienyl)piperazin-l -yl]sulfonyl}thien-2- 
yl)methyl]benzamide 

4-chloro-N-{ [5-({4-[4-(trffiuoromethyl)^ 
yl]methyl } benzamide 

5 4-chloro-N-[(5-{ [4- (5-cyanopyridin-2-yl)piperazin-l-yl] sulfonyi } thien-2- 
yl)methyl]benzamide 

tert-butyl i-[(5-{ [(4-cMorobenzoyl)amino]methyl}thien-2-yl)sulfonyU 
yl carbamate 

4-chloro-N-( { 5-[(4-plicnylpiperazin- l-yl)sulf onyl]thieo-2-yl } methyl)benzamide 

10 4^hloro-N-{[5-(piperidin-l-ylsutf^^ 

4-cMoro-N-[(5-{[4-(l-naph^^ 

4-cMoro-N-[(5-{[4-(3,4-dicWoro^ 
yl)methyl]beozamide 

4-chloro-N- { [5-({4- [3-(trifluoromethyl)phenyl]piperazin- 1 -yl } sulfonyl)thieti-2- 
15 yl]methyl}benzamide 

4-cWoro-N-{[5<{34iydroxy^-[3<t^^ 
y I] methyl } b enzaniide 

4~chloro-N-[(5-{[4-(2-methy^ 

N-[(5-{ [(1 R,4R)-5-benzyl-2,5-diazabicyclo[2.2. 1 ]bept-2-yl]su1fonyl }thien-2-yl)methyl]-4- 
20 chlorobenzamide 

N-[(5-{[4-(benzyloxy)pipericUn-^ 



WO 2005/025558 



PCT/EP2004/052143 



-20- 

4-chloro-N-[(5-{ [4-(2-chlorodibenzo[b,£] [1 ,4]oxazepin-l 1 -yl)piperazin- 1 - 
yl]s*df onyl } tluen-2-yl)methyl]benzamide 

N-(4-chloropheDyl)-2-(5- { [4-(2-oxo-2,3-dihydro- lH-benziraidazol- l-yl)piperidin- 1 - 
yl]sulfonyl}thicn-2-yl)acetamide 

5 4-cWoro-N-({5-[(4-hydroxypiperidin-l-yl)sulfonyl]tM^ 

N-[(5-{ [4-(4-acctylphenyl)piperazin-l-yl]sulfonyl} thien-2-yl)methyl]-4-cMorobenzarnide 

4-cMoro4sK(5-{[4-(3,5-dic^^ 
yl)methyl]benzamide 

4-chloro-N-[(5- { [4- (3-methoxyphenyl)piperazin- 1-yl] sulfonyl ] thicn-2- 
10 yl)methyl]benzamide 

N .({5-[(4-berizyl-4-hydroxyp^ 

N-{ [5-({4-[(2-tert-butyl-lH-indol-5-yl)amino]piperidin-l-yl} sulfonyl)thien-2-yl] methyl }- 
4-chlorobenzamide 

4-cWoro-N-{[5-({4-[(phenylacetyl)aiiuno]piperidin-l-yl}sulfo^ 
15 yl]methyljbenzamide 

4-chloro-N-[(5 - { [4- (teti^y drofuran-2-ylcarbonyl)piperazin- 1 - yl] sulfonyl } thien-2- 
yl)methyl]benzamide 

4-cMoro-N-[(5-{[4-(6-chloropyrid^ 
yl)methyl]benzamide 

20 4-cttoro-N-[(5-{[4-(4-cMorop^ 

N-[(5-{[4-(2H-l,23-benzotriazol-2-yl)piperidin-l-yl]sulfon^^ 
chlorobenz amide 
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4^oro-N-[(5-{[4-(4-cMoro 
4-chloro-N<{5-[(4-phenoxypi^^ 

[5-({4-|>enzyl(mcthyl)amino]pipexidiQ-l-yl } sulfonyl)thien-2-yl]metliyl}-4- 
chlorobenzaniide 

5 4- c Woro-N-{[5-({4-[3-(2,4-dichlorophenyl)-lH-pyxazol-5-yl]piperid 
2-yl]methyl } benzarnide 

4-chloro-N-[(5- { [4-(5-thien-2-yl- lH-pyrazol-3-yl)pipertdin- 1-yl] sulfonyl } thien-2- 
yl)methyl]benzamide 

4-ctaloro-N-[(5- { [4-(23,4,5,6-pentemethylbeazoyl)pipcridin-l-yl] sulfonyl } thien-2- 
10 yl)methyl]benzamide 

4-cWoro-N-[(5-{[4-^henylacetyl)-l,4-diazepan-l-yl]s^ 
yl)methyl]benzamide 

4<Uoro-N-{[5<^ 
2-yl] methyl } ben zamide 

15 N-({ 5-[(4-aailinopiperidin-l~yl)sulfonyl]thien-2-yl} methyl)-4-chlorobenzamide 

4-chloro-N-[(5- { [4- (3-phenyl- 1 ,2,4-thiadiazol-5-yl)piperazin-l-yl] sulf onyl }thien-2- 
yl)methyl]benzamide 

4-cMoro-N-[(5-{[4-(2-phenylethyl)piperidin-l-yl]sulfonyl}thie 
4-chloro-N-({5-[(4-h^tylpiperazin"1-yl)su1fonyl]thien-2-yl}meth 

20 4-cWoro-N<{5-[(4-octylpiperaz^^ 

N-[(5-{ [4-(lH-l ,2,3-benzotriazol- 1 -yl)piperidin-l-yl] sulfonyl} thien-2-yl)methyl]-4- 
chlorobenzamide 
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2-(5-{ [4-(lH-l,23-"bcnzotriazoH-yl)piperidin-l-yl] sulfonyl } thien-2-yl)-N-(4- 
chlorophenyl)acctamide 

2- { l-[(5- { [(4-cWorobenzoyl)amino]methyl) thien-2-yl)sulfonyl]piperidin-4-yl}-2H- 1,2,3- 
benzotriazole-5-carboxylic acid 

5 4-dikm>-N-[(5M[4-(5^^ 
yl)methyl]benzamide 

methyl l-{ l-[(5-{ [(4-cshlorobeiizoyl)anun 
1 ,2,3-benzotriazo1e-5-carboxy1ate 

methyl l-{ l-[(5-{ [(4-cHorobenzoyl)amino]me^ 
10 l,2,3-benzotriazole-6-carboxylate 

methyl 2-{ l-[(5- { [ (4-chlorobenzoyl)amino] methyl } thien-2-yl)sulfonyl]pipeiidm-4-yl } -2H- 
1 ,2,3-benzotriazole-5-carboxylate 

4^oro-N-[(5-{[4-(6<ldoro-l^ 
yl)methyl]benzamide 

15 4-cWoro-N-{[5-({4-[5-(1xffluo^ 

yl } sulf onyl)thien-2-yl] methyl } benzamide 

N-[(5-{ [4~(7-aza- lH-benzimidazol-l-yl)piperidin-l-yl]sulfonyl}tMen-2^ 
chlorobenzamide 

1_{ l^(5-{ [(4-cWorobenzoyl)amino]methyl}thien-2-yl)sulfonyl]piperi 
20 benzotriazole-5-carboxylic acid 

l-{ ( [(4-chlorobenzoyl)amino]inethyl } thien-2-yl)sulfonyl]piperidin-4-yl } -1 H-l ,2,3- 
benzotriazole-6-carboxylic acid 
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N-[(5-{ [4-(2-amino-9H-purin-9-yl)p^^ 
chlorobcnzamidc 

4^oro-N-[(5-{[4-(9H-pum^ 

N-[(5-{[4-(6-anuno-9H-puim^ 
5 chlorobenzamide 

4-chloro-N-({ 5-[(4- { 6-nitro- lH-benzintidazol-l-yl } piperidm-l-yl) sulf onyl] thien-2- 
yl } methyl)benzamide 

4-cttoro-N-({5-[(4-{5-nilro-l^^ 
yl } methyl)benzamidc 

10 4-chloro-N-[(5- { [4-(2H-l ,2,3-triazol-2-yl)piperidin-l-yl]sulf onyl }thien-2- 
yl)melhyl]benzamide 

N-[(5-l[4-(l H-benzimidazol- 1 -yl)piperidin-l -yl] sulf onyl }thien-2-yl)methyl] -4- 
chlorobenzamide 

4-chloro-N-{ [5-({4-[3-propylanilino]piperidin-l-yl } sulfonyl)thien-2-yl] methyl }benzamide 

15 4-chloro-N- { [5-({4-[3-(ti±nuoromethyl)aiiilino]pipexidin-l-yl } sulf onyl)thien-2- 
y 1] methyl } benzamide 

4-cMoro-N-{[5-({4-[3-(dimethylamino)anilino]piperi^^ 
yl]methyl}benzamide 

methyl 3-((l-[(5-{ [(4-chlorobenzoyl)amino]-methyl }thien-2-yl) sulf onyl] -piperidin-4- 
20 yl}amino)-benzoate 

4-cMoro-N-{[5-({4-[3-(methyls\ilfaayl)anilino]piperidin-l-yl)sulfon 
yl]methyl}benzamide 

4-chloro-N- ( { 5- [(4- { 3-rutroanilino J piperidin- 1 -yl) sulf onyl] thien-2-yl } methy l)benzamide 
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4-chloro-N-[(5- { [4- (2-mcthoxyatdlino)pipcridin- 1 -yl] sulf onyl } thien-2- 
yl)methyl]benzarnide 

3- ({l-[(5-{[(4-cMarobenzoyl)a^ 
yl } amLao)benzamide 

5 4-chloro-N- { [5-< { 4-[2-(trifluoromethyl)anilino] piperidin- 1 -yl } sulf onyl)thien-2- 
yl]methyl}benzamide 

4- chloro-N-({ 5 -[(4- { 2-nitro-4- [(trifluoromethyl)sulf onyl]anilino }piperidin- 1 - 
yl)sulfony1]thien-2-yl } methyl )benzamide 

4-chloro-N-[(5-{ [4-(4-chloroanilino)piperidiii-l-yl] sulfonyl] thien-2-yl)methyl]benzamide 

10 4-cMoro-N-{[5-({4-[4-(trifluo 
yl]methyl}benzamide 

4-chloro-N-({ 5-[(4- { 4-[(trifluoronuethyl)sulf onyl]anilino } piperidin- l-yl)sulfonyl] thien-2- 
y 1 } methyl)benzarnide 

4-cMoro-N<{5-[(4-{2-nitroa^ 

15 N- { [5-({ 4-[4-(amiriocarboriyl) anilino] piperidin- 1 -yl } sulf onyl)thien-2-yl] methyl } -4- 
chlorobenzamide 

4-chloro-N-{ [5-({4-[4-(l 3-ditMolan-2-yl)amlm^ 
yl]methyl}benzamide 

N-[(5-{[4-(3-chloroanilino)piperidm-l-yl]sulfonyl}1hien-2-yl)methy 

20 4-cWoro-N-[(5-{[4-(3-cWoroanilino)piperidin-l-yl]sulfon^ 

4-chloro-N-[(5- { [4-(3-methoxyanUino)piperidin- 1 -yl] sulfonyl } thien-2- 
yl)methyl]benzamide 
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4-chloro-N-{ [5-({4-[3-(mcthylsulfonyl)anilino]pipcridin-l--yl} sulfonyl)thien-2- 
yl]methyl Jbcnzamide 

N-({5-[C4-{3-[amino(irnino)methyl]anilino}piperidin 
chlorobenzamide 

5 4-cMaro-N-({5-[(4-{3-K^^ 
yl } methyl)benzamide 

N-[(5- f [4~(2- aminoanilino)piperidin- 1 -yl]sulf onyl } thien-2-yl)methyl] -4-chlorobenzamide 

4-chloro-N-[(5-{ [4-(2-hydroxyaiiiluio)pipesridin'l-yl] sulfonyl } thien-2- 
yl)mcthyl]bcnzamidc 

10 4-cMoro-N-[(5-{[4-(44iydira 
yl)methyl]benzamide 

4-chloro-N-( { 5- [(4- { 3-[(trifluoromethyl)sulf anyl]arulino } piperidiu- l-yl)sulf onyl] thien-2- 
y 1 } methyl)benzamide 

4-cMoro-N-[(5-{[4-(3-toluidmo)^^^ 

15 4-chloro-N-( { 5-[(4- { [3-chloro-5-(1rifluoromethyl)pyridin-2-yl] amino } piperidin- 1- 
yl)sulf onyl] thien-2-yl } mcthyl)benzamide 

4-cHoro-N^[5-({4-[3-(l>oxazol-5-yl)an^ 
yl]methyl } benzamide 

N-[(5-{ [4-(3-tert-butylanilino)piperidin-l-yl]sulfonyl } £hien-2-yl)methyl]-4~ 
20 chlorobenzamide 

4-cmoro-N-[(5- { [4-(2-propylanilino)piperidin-l -yl]sulfonyl}thien-2-yl)oiethyl]benzarnide 

4-chloro-N- { [5- ( { 4-[(2,2-dioxido- 1 ,3-dihydi*o-2-benzothien-5-yl)amino] piperidin- 1 - 
y 1 } sulf onyl)thien-2-yl] methyl } benzamide 
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4-chloro-N-[(5- { [4- (2,3-dihydro- 1 H4ndcn-5-ylamino)pipcridin- 1 -yl] sulf onyl } thicn-2- 
yl)methyl]benzamide 

4-cMoro-N-[(5-([4-(4-propylani^ 

4-chloro-N-[(5- { [4-( { 3-nitropyridin-2-yl } amino)pipeiidin- l-yl]sulf onyl } thien-2- 
5 yl)methyl]benzamide 

N-{ [5-({4-[(3-aminopyridin-2-yl)aaiiiio]piperidin-l-yl } sulfonyl)tmen~2-yl] methyl} -4- 
chlorobenzamide 

N- [(5-{ [4-( [ 1 , 1 -biphenyl] -3-ylamino)piperidin- 1 -yl] sulf onyl } thien-2-yl)methyl] -4- 
chlorobeDzamidc 

10 N-[(5-{ [4-(3-benzylarrilino)piperidin- 1 -yl] sulf onyl } thien-2-yl)methyl] -4-chlorobenzamide 

4-cMoro-N-[(5- { [4-(pyriiindin-2-ylanuno 
yl)methyl]benzamide 

4-cMoro-N-{[5-({4-[4-(moiphoHn-4-yls^ 
y l]methyl } benzamide 

15 4-chloro-N- ( { 5- [(4- { [4-(trifluoromethyl)pyrirriidin-2-yL] amino }piperidin-l- 
yl)sulf onyl]thien-2-yi } methyl)benzanride 

4-chloro-N-[(5-{ [4-(3-cyclohcxyl-4-hydroxyaniHno)pipcridin- 1 -yl] sulfonyl } thien-2- 
yl)methyl]benzamide 

N-({5-[(4-{3-[(butylamino)sulfonyl]aniIino}piperi(Hn-l-yl)sulfonyn 
20 chlorobenzamide 

4-chloro-N- [(5- { [4- (3-ethylanilino)piperidm- 1 -yl] sulfonyl } thien-2-yl)niethyl]benzamide 

4n;hloro-N-[(5-{[4-(5A7,8-teu^ 
2-yl)methyl]benzamide 
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N-{ [5-({4-[3-(ainmosulfonyl)ani^^ 
chlorobenzamide 

4-chloro-N-[(5-{[4-(quinolin-5-ylamin 
yl)methyl]benzamide 

5 4-chloro-N-[(5- { [4-(quinolin-8-ylamino)piperidin- 1 -yl]sulf onyl } thien-2- 
yl)methyl]benzamide 

4-Chloro-N- [(5-{ [4-(3-propylphenoxy)piperidin-l -yl] sulfonyl ] thien-2- 
yl)methy1]benzarnide 

4-cMoro-N-{[5<{4-[(2E)-3-pte 
10 yl] methyl } bcnzamide 

4-chloro-N-( { 5-[(4- ( 4-nitrobenzoyl } piperazin- l-yl)sulf onyl]thien-2-yl ) methyl)benzamide 

N-({ 5-[(4-benzcylpiperazin-l-yl)sulf onyl]thien-2-yl }methyl)-4-chlorobenzarnide 

4-chloro-N-{ [5-( { 4-[4-(trifluoromethyl)benzoyl]piperazin-l -yl } sulf onyl)thien-2- 
yl]methyl}benzamide 

15 4-chloro-N-{ [5-( {4-[4^(dimethylarnino)benzoyl]piperazin- 1 -yl } sulfonyl)thien-2- 
y 1] methyl } benzamide 

4-chloro-N-[(5- { [4-(2-fluorobenzoyl)piperazin-l-yl]sulf onyl } thien-2-yl)methyl]benzamide 

4-cMoro-N-[(5-{[4-(2,6-difl^^ 
yl)methyl]benzamide 

20 4-cHoro-N-[(5-{[4-(3-fluoro^ 

4-chlaro-N-[(5-{[4-(2-na^ 

4-cmoro-N-[(5-{[4-(l-naphmoyl)piper^^ 
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4-cMoro-N-({ 5-[(4- { 2-nitrobenzoyl }piperazin- l-yl)sulf onyl]thien-2-yl ]methyl)benzamide 

4^Woro-N-[(5-{[4-(pyridin-3-ylcarbonyl)piperazin-l-yl]sulfon 
yl)methyl]brazamide 

N-[(5-{ [4-(2 ,1 3-benzoxadiazol-5-ylcarbonyl^ 
5 chlorobenzamide 

4-cMoro-N-[(5-{[4-(2,4-dmuorobenzoyl)piperazin-l-yl]sulfonyl}thien-2 
yl)methyl]benzamide 

4-chloro-N-[(5- { [4-(2 t 4,6-trifluorobenzoyl)piperazin- 1 -yl] sulf onyl } thien-2- 
yl)methyl]benzamide 

10 4-chloro-N-[(5- { [4-(2,6-dichlorobenzoyl)piperazin- 1-yl] sulf onyl } thien-2- 
yl)methyl]benzamide 

4-chlaro-N-({5-[(4-heptanoyl^^ 

4-cMoro-N-[(5-{[4-(quinolin-8-^^^ 
yl)methyl]benzamide 

15 4-nitroN-( { 5~[(4- {3-[(trifLuoromethyl)sulf onyl]anilino }piperidin-l-yl)sul£onyl]tteen-2- 
yl } methyl)benzamide 

N-[(5-{ [4-C1H-1 ,2,3-benzotriazol- 1 -yl)piperidin- l-yl]sulfonyl} thien-2-yl)methyl]-3- 
nitrobenzarnide 

4-nitro-N-({ 5-[(4-{ 3-[(trifluoromethyl)sulfonyl]anilino }piperidiii-l-yl)sulfonyl] thien-2- 
20 yl ) methyl)benzaoiide 

N-[(5-{[4K2,4-difluarobenzo 
nitrobenzarnide 



WO 2005/025558 



PCT/EP2004/052143 



-29- 

N-[(5.{[4-(lH-l,2,3-benzotriazol-l-yi)piperidm- 
nitrobenzamide 

N-[(5-{ [4-(lH-l,2,3-benzotriazol-l-yi)piperidin- l-yl]sulfonyl}thien-2-yl)methyl]-3- 
nitrobenzamide 

5 4-mtro-N-({5-[(4-{3-[(1i^ lpiperidin-l-yl)sulfonyl]thien-2- 
yl } methyl)benzamide 

N-[(5-{ [4-(2,4-difluorobenzoyl)piperidin- l-yl]sulfonyl} truen-2-yl)methyl]-4- 
nitrobenzarmde 

N-[(5-{[4-(lH-lA3-bcnzotriazol-l-yl)pipcaidin-l 
10 nitrobenzamide 

3-nitro-N-[(5M[4-(3-methox 

3-nitro-N- { [5-({4- [3-(trifluoromethyl)anilino]piperidin-l-yl } sulfonyl)thien-2- 
yl]methyl} benzamide 

N-{ [5-({ 4-[3<dimethylamino)anQino]piperidin- 1-yl } sulf onyl)thien-2-yl] methyl } -3- 
15 nitrobenzamide 

3-mtxo-N-{ [5-({4-[3-(metM^ 
yl]methyl}benzamide 

3-nitro-N- { [5-({4- [3-(methylsulfanyl)aniHno]piperidin- 1-yl } sulf onyl)thien-2- 
yl]methyl}benzarnide 

20 N-{ [5-({4-[3-(aminosulfonyl)anilbio]piperidiii-l-yl } sulfonyl)thien-2-yl]methyl}-3- 
nitrobenzarnide 

methyl 3-{ [l-({ 5-[({ 3-nitrobenzoyl } amino)metliyl]-thien-2-yl ) sulf onyl)-piperidin-4- 
yl]amino Jbenzoate 



WO 2005/025558 



PCT/EP2004/052143 



-30- 

[5-({4-[3-(aminocarbonyl)anilino]i)ipcridiri-l-yl } sulfonyl)trnen-2-yl]methyl}-3- 
nitrobenzamide 

3-nitro-N-({ 5-[(4- { 3-nitroanilino Jpiperidin- 1-yl) sulf onyl]thien-2-yl } methyl)benzamide 
3-nitro-N-[(5- { [4- (2-methoxyanilino)piperidin- 1-yl] sulf onyl } thien-2-yl)nietliyl]benzamide 

5 3-mtxo-N-{[5-({4-[2-(triflu^ 
yl]methyl } benzamide 

3-nitro-N-({ 5-[(4- {2-nitroanilino Jpiperidin- 1-yl) sulf onyl]thien-2-yl } methyl)benzamide 

N-[(5- { [4- (4-chloroanilino)piperidijQi-l-yl] sulf onyl } thiea-2-yl)methyl] -3 -nitrobenzamide 

3-nilxo-N-{[5-({4-[4-(trifluoromethyl)anilino]piperi 
10 yl]methyl} benzamide 

3- nitro-N-({5-[(4-{4-[(1^ 
y 1 } tnethyl)benzamide 

N- { [5-({ 4- [4-Canunocarbonyl) anilino] piperidin- 1-yl } sulf onyl)thien-2-yl] methyl } -3 - 
nitrobenzamide 

15 N-[(5- ( [4-(3-propylaiiilino)piperidin- l-yl]sulfonyl } thien-2-yl)methyl] -3- nitrobenzamide 
N-[(5-{ [4-(3-cMoroaniUno)piperidin-l-yl]sulfonyl } thien-2-yl)methyl]-4-nitrobenzamide 

4- nitro-N- [(5-{ [4-(3-metlioxy anilmo)piperidm- 1-yl] sulf onyl}tWen-2-yl)me 

4-nitro-N- { [5-({4- [3 -(trifluoromethyl)anilino] piperidin- 1-yl } sulfonyl)thien-2- 
yl]methyl Jbenzamide 

20 N-{[5-({4-[3-(<ttmemylammo) 
nitrobenzamide 

4-mtxo-N-[(5-{[4-(3-propylan^ 



WO 2005/025558 



PCT7EP2004/052143 



-31 - 

4-ni1xo-N-{[5-({4-[3-(^ 
yl]methyl}benzamide 

4-mtro-N-{[5-({4-[3-(methylsulfanyl)anilin 
yl]methyl ) benzamide 

5 N-{[5-({4-[3-(aminosulfo^^ 
nitrobenzamide 

3-{[l-({5-[({4-nitiobeiizoyl}ain^ 
yl] ami no } benzarni de 

3- { [l-({ 4-nitrobenzoyl} amino) methyl] thicn-2-yl] sulfonyl)piperidin-4- 
10 yl] amino} benzamide 

4- nitro-N-({5-[(4-{3-mto 

4-nitro-N-[(5-{[4K2-metto^^ 

4-nitro-N- { [5-({4-[2-(trifluorom^ 
yl]methyl}benz amide 

15 4-mtro-N-({5-[(4-{2-m^^ 

N-[(5-{[4-(4-cMoroamlino)piperi^ 

4-nitro-N- { [5- ( { 4- [4-(trifluoromethyl)anilino] piperidin- 1 -yl } sulfbnyl)thien-2- 
y 1] methyl } benz amide 

4-nitro-N-({5-[(4-{4-[(^ 
20 yl}methyl)benzaniide 

N .{ [5-({4-[4-Caminocarbonyl)anilino]piperidin-l -yl } suJfonyl)thien-2-yl]methyl } -4- 
nitrobenzamide 



WO 2005/025558 



PCT/EP2004/052143 



-32- 

N-{[5-({4-[4-(13-dithiolan-2-yl)aniHno]piperidin-l-yl}s^ 
nitrobenzarnide 

N .({5_[(4_{3-[amino(inuno)methyl]anilm 
nitrobenzarnide 

5 N-({5-[(4-{3-[(2-hydroxye^ 
yl }methyl)-3-ni1xobenzarnide 

N-({ 5-[(4-aniUnopiperidin-l-yl)sulfonyl]thien-2-yl } methyl)-3-nitrobenzamide 

N_({5-[(4_{3-[(2-hy(toxyeliiyl)sidfonyl3anilino}pipeiidm 
yl } methyl) -4- ni trob enzami de 

10 N-a5-[(4-ani]mopipm^ 

N-({5-[(4-{3-[amino(imino)methyl]ariilm 
nitrobenzsimide 

3-nitro-N-({5-[(4-{3-[(^ 
yl } methyl)benzamide 

15 4~nitro-N-<{5-[(4-{3-[(trm^ 
yl } methyl)benzamide 

3-nitro-N-[(5-{[4-({3-rdtropyridin-2-yl}amino)pip 
yl)metiiyl]benzamide 

[5-({4-[(2,2-dioxido-l ,3-dihydro-2-benzothien-5-yl)ainino]piperidin-l- 
20 yl } sulfonyl)tMen-2-yl]methyl}-3-nitrobenzamide 

N4(5-{[4-(2,3-dihycko-lH-inden-5-ylaxnino)piperidin 
nitrobenzarnide 

3-nitro-N4(5-{[4-(2-propylanilino)piperi^ 



WO 2005/025558 
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-33- 

3-nitro-N-[(5-{[4-(4-propylai^ 

N-[(5-{[4-(3-tert-biitylanilino)piperidin-l-yl]s^ 

3-nitro-N4[5-({4-[3-(l,3-oxa2ol-5-yl)anilino]piperidin-l^ 
yljmethyl ) benzamide 

5 3-iutro-N-[(5-{[4-(2-pheny^^ 

N-({5-[(4-{|>cMaro^ 

2- yl } methyl)-3-nitrobenzamide 

N-[(5- { [4-([l , l , -bipheayl]-3-ylamino)piperidin- 1 -yl] sulf onyl } thien-2-yl)methyl]-3- 
nitrobenzamide 

10 N-[(5- { [4-(3-benzylanilino)piperidin-l-yl]stilfonyl ) tmen-2-yl)methyl]-3-aitrobenzamide 

3- nitro-N-{ [5-({4- [3-(morpholin-4-ylsulfonyl)annino]piperidin-l-yI} sulfonyl)thien-2- 
yl]methyl } benzamide 

3- nitro-N-[(5-{[4-(3-propylphenoxy)piperidin-l-yl]s^ 

4- nitrcKN-[(5-{[4-(pyrimidin-2-ylaimno)piperid . 
15 yl)methyl]benzamide 

N-{ [5-({4-[(3-amiiiopyridin-2-yl)amiiio]piperidiii-l-yl} sulfonyl)thien-2-yl]methyl}-4- 
nitrobenzamide 

4-nitro-N- [(5- { [4-({ 3-nitropyridin-2-yl } amino)pipeiidin- 1 -yl] sulf onyl } thien-2- 
yl)metbyl]benzamide 

20 N-[(5-{[4-(2,3-dihydro-l^ 
nitrobenzamide 

4-niUx>-N-[(5-{[4-(2-propylanm^ 



WO 2005/025558 



PCT/EP2004/052143 



-34- 

4-nitro-N- [(5- { [4-(4-propylanilino)pipcridin-l -yl] sulfonyl } thien-2-yl)methyl]benzamide 

N-[(5-{ [4-(3-tert-butylanilino)piperidin-l-yl] sulfonyl } thien-2-yl)methyl] -4-nitrobenzamide 

4-nitxo-N- { [5-( { 4- [3-(l 3-oxazoI-5-yl)anilino]piperidin-l-yl} sirif onyl)thien-2- 
yl] methyl } benzamide 

5 4-nitix>-N-[(5-l[4-(2-ph^ 

N-({5-[(4-{[3-cMoro-5-(trifluoiomethyl)pyri<to 

2- yl } metfiylM-nitrobenzamide 

N-[(5-{[4-([l 3 l , -biphenyl]-3-ylamino)piperidin-l-yl]sulf 
nitrobenzamide 

10 N-[(5-{[4- (3-benzylaniUno)piperidin- 1 -yl] sulfonyl } thien-2-yl)methyl]-4~nitrobenzaniide 

4-nitxo-N- { [5-({4- [3^morphonn-4-ylsuifonyl)am 
yl]methyl}benzamide 

N-[(5-{[4-(2-anunoanilino)piperidm-l- 

3- nitrcKN-[(5-U4-fcyri^ 
15 yl)methyl]benzamide 

N-{ [5-({4-[(3-anunopyri(iin-2-^^^ 
nitrobenzaniide 

N-({ 5-[(4~{ 2-nitro-4-[(trifluoromethyl)sulf onyl] anilino }piperidin-l -yl)sulf onyl] thien-2- 
yl }rnethyl)-3-rnethoxybenzarnide 

20 3-nilro-N-[(5- \ [4-(3-phenylpiopyl)pipeiazin-l-yl]sulfx3nyl } thien-2-yl)melhyl]benzainide 

3-nitro-N- ( { 5- [(4- { [4-(triflnoromethyl)pyriird 
2-yl } methyL)benzamide 



WO 2005/025558 
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-35- 

N-[(5-{[4-(3-cyclohcxyl-4-hydroxyan^ 
nitrobenzamide 

N-({5-[(4- { 3-[(butylamino)sulf onyl]anilino }piperidin- l-yl)sulfonyl]thiea-2-yl} methyl)-3- 
aitrobenzamide 

5 N-[(5-{ [4-(3-ethylanilino)piperidia- l-yl]sulfonyl} thien-2-yl)methyl]-3-nitrobenzamide 

3- nitro-N-[(5-{[4-(5,6J,8-tetrahydronaphthalen-l-ylamino)piperi 
yl)methyl]benzamide 

4- nitro-N- [(5-{ [4-(3-propylphenoxy)piperidin- 1 -yl] sulf onyl } thien-2- yl)methyl]benzamide 

N-[(5- { [4-(2,4-difluorobenzoyl)pipexidin- 1-yl] sulf onyl } thien-2-yl)mcthyl]-3- 
10 nitrobenzamide 

N-[(5- { [4-(2,4-difLuorobenzoyl)piperidin- 1-yl] sulf onyl } ttaen-2-yl)methyl]-3- 
memoxybenzamide 

2-Hydroxy-N-({5-[(4-{3-[(trifluoromethyl)sulfonyl]aiim 

2- yl }methyl)benzaniide 

15 N-[(5-{[4-(lH- 1 ,2,3-benzotriazol-l -yl)piperidin- 1-yl] sulfonyl) thien-2- yl)methyl]-3- 
methoxybenz amide 

N-[(5-{ [4-C1H-1 ,2,3-benzotriazol- 1 -yl)pipcridin- 1-yl] sulfonyl } thien-2-yl)methyl]-2- 
hydrox ybenz amide 

N-{ [5-({4-[4-(l ,3-dithiolan-2-yl)anilino]piperidin-l -yl } sulfonyl)thien-2-yl]tnethyl}-3- 
20 nitrobenzamide 

3- methoxy-N-[(5-{ [4-(3-methoxyanilino)piperidin- 1 -yl]sulfonyl } thien-2- 
yl)methyl]bemzamide 



WO 2005/025558 
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-36- 

3-methoxy-N- { [5- ( {4>[3-(trifluoromcthyl)anilino]piperidin- 1-yl } sulfonyl)thien-2- 
yl]methyl}benzamide 

N- { [5-({4-[3-(dimethylamino)aailiiio]piperidin- 1-yl ) sulf onyl)thien-2-yl] methyl) -3- 
methoxybenzamide 

5 3-memoxy-N-[(5-{[4-(3-propylani^ 
yl)methyl]benzamide 

3-memoxy-N-{[5-({4-[3-(memylsuto^ 
yl]methyl}benzarnide 

3-memoxy-NM[5-({4-[3Kmemylsul^^ 
10 yl]methyl}benzamide 

N- { [5-({4-[3-(amiiiosulfonyl)aniliiio]piperidin-l-yl ) sulfonyl)tmen-2-yl]methyl}-3- 
mcthoxybenz amide 

methyl 3-({ l-[(5-{ [(3-memoxybenzoyl)aimno]-m^ 
yl ] amino)-benzoate 

15 N-{[5-({4-[3-(ammoc^bo 
methoxybenz amide 

3-memoxy-N-[(5-{[4-(2-memoxyamlm^ 
yl)methyl]benzamide 

N-({ 5-[(4- { 3-nitroamlino ^ 

20 3-memoxy-N-{[5-({4-[2-(triflw 
yl]methyl}benzamide 

N-({ 5-[(4- { 2-nitroanilino Jpiperidin- 1 -yl)sulfonyl] thien-2-yl } methyl)- 3-methoxybenzamide 



WO 2005/025558 



PCT/EP2004/052143 



-37- 

N-{ [5-({4-[4-(anunocarbonyl)ani^ 
methoxybcnzamide 

N-{[5-({4-[4-(13-ditMolan-2-yl)anilino]piperidin- 
methoxybenzamide 

5 N-[(5-{ [4-(3-chloroanilino)piperidin-l-yl]sulfonyl } thien-2-yl)methyl]-3- 
methoxybenzamide 

N-[(5-{ [4-(4-chloroamlino)piperidin-l-yl]sulfonyl }thien-2-yl)methyl]-3- 
methoxybenzamide 

3-methoxy-N-({5-[(4-{4-[(trifluoiomethyl)sulfonyl]anilin 
10 yl)methyl)benzamide 

N-( { 5-[(4- { 3-[aroino(imino)methyl] anilino } piperidin-l-yl)sulfonyl] thien-2-yl } methyl)-3- 
niethoxybenzainide 

N-( { 5- [(4- { 3-[(2-hydroxyethyl) sulf onyl] anilino } piperidin- 1 -yl) sulf onyl] thien-2- 
yl J methyl)-3-nietlioxybenzamide 

15 3-methoxy-N-( { 5- [(4- { 3-[(trifluoromethyl)sulf onyl] anilino }piperidin-l-yl)sulfonyl] thien-2- 
yl } methyl)benzarnide 

N-({M(4~anilinopiperidin-^^ 

3-methoxy-N-( { 5- [(4- { 3- [(trifluoromethyl) sulf anyl] anilino } piperidin- 1-yl) sulf onyl] thien-2- 
yl } mcthyl)bcnzarnide 

20 N-[(5-{[4-(4~hy<koxyanilin^^ 
methoxybenzamide 

3-nitro-N-({ 5-[(4- { 3-[(trifluoromethyl)sulfanyU 
yl ]rnethyl)benzamide 



WO 2005/025558 



PCT/EP2004/052143 



-38- 

4-mlro-N-({5-[(4-{3-[(triflw 
yl } methyl)benzamide 

N-[(5- { [4-(2-hydroxy anilino)piperidin-l -yl] sulf onyl } thien-2-yl)methyl] -3 - 
niethoxybenzamide 

5 3-methoxy-N-[(5-{[4-(pyr^ 
yl)memyl]benzamide 

N-{[5-({4-[(3-aminopyri(Un-2-yl)aniino]piperidm 
methoxybenzamide 

N-[(5-{ [4-( { 3-aitropyridin-2-yl) amino)piperidin- 1-yl] sulf onyl ] ttaen-2-yl)methyl]-3- 
10 methoxybenzamide 

N_ { [5- ( {4-[(2,2- dioxido- 1 3-dihydro-2-benzotMen-5-yl)aniino]piperidin-l~ 
yl J sulf onyl)thden-2-yl] methyl} -3-methoxybenzamide 

N-[(5-{[4^(23-dihydro-lH-indem-5-ylamino)piperidm 
methoxybenzamide 

15 3-methoxy-N-[(5-{ [4-(2-propylanil^ 
yl)methyl]benzamide 

3-memoxy-N-[(5M[4-(4-propylamlino)piperidm-l-yl]suU^^ 
yl)methyl]benzamide 

N-[(5-{[4-(3-tert-butylanilino)pipm 
20 methoxybenzamide 

N-({5-[(4-{[3-cMoro-5-(trifluoro 
2-yl } methyl)-3-methoxybcnzarnide 



WO 2005/025558 
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-39- 

3-rnethoxy-N-{[5-({4-[3-(l>ox^ 
yl]methyl } benzamide 

N-[(5- { [4- ([1 ,l'-biphenyl] -3-ylamino)piperidin-l -yl] sulf onyl } thien-2-yl)methyl]-3- 
methoxybenzamide 

5 3-methoxy-N-[(5-{[4-(3-propylphenoxy)piperidin-l-yl]sulfonyl}tMe 
yl)methyl]benzamide 

3-methoxy-N- { [5-({4-[3<moipholin-4-ylsulfonyl)anilino]piperi 
y1]methy1 } benzamide 

3-methoxy-N-[(5-{[4-(2-phenyte^ 

10 N-[(5-{ [4-(3-benzylaniJino)pipeiidin- 1 -yl] sulfonyl } thien-2-yl)methyl]-3- 
methoxybenz amide 

3-methoxy-N- [(5-{ [4-(3-phenylpropyl)piperazin- 1 -yl]sulfonyl } thien-2- 
yl)methyl]benzamide 

3-methoxy-N-({5-[(4-{[4-(trmuoromethyl)pyriim 
15 yl)sulf onyl]thien-2- yl } methyl)benzamide 

N-[(5-{[4-(3-cyclohexyl-4-hydroxyan^ 
methoxybenzamide 

N-( { 5-[(4- { 3-[(butylamino)sulf onyl] anilino }piperidin- 1 -yl)sulf onyl] thien-2-yl } methyl)-3- 
methoxybenzamide 

20 N-[(5-{ [4-(3-ethylanilimo)piperidin-l-yl] sulfonyl } thien-2-yl)methyl] -3-inethoxybenzainide 

3-methoxy-N-[(5-{[4-(5,6J3-tetraliydronaphthalen-l-ylamm 
yl]sulfonyl]tMen-2-yl)memyl]benzamide 



WO 2005/025558 
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-40- 

N-[(5-{[4<lH-l,2>benzotr^ 
lH-pyrazole-3-carbox amide 

N-[(5-{[4-(lH-l,234>enzotriazo 
1 ,2-dihydJX>pyridine-3-carboxamide 

5 N4(5-{[4-(lH-l,23-benzotri^ 
1 ,2-dihydropyridine-3-carboxaxxiide 

N-[(5-{[4-(lH-l,23-benzotriaz^^^ 
dihydroxybenzamide 

N-[(5-{[4-(lH-lA3-benzotri^ 
10 2-carboxamide 

N-[(5- ( [4-(hexyloxy)piperi^ 

NK{5-[(4-heptanoylpipm^ ! 

4-cMoro-N-[(5-{[4-(3-propyl^^^ 

4-cMoro-N-[(5-{[4-(3-cMoroam^^ 

15 4- c Moro-N-[(5-{[4-(3-metho^ 

4-chloro-N-{[5<{4-[3^1xifluoromethyl)annino]piperidin 
furyl]methyl } benzamide 

4-chloro-N-{ [5-({4-[3-(dimethylarrdno)anilino]piperidin-l-yl] sulfonyl)-2- 
furyl]methyl }benzamide 

20 4-chloro-N-{ [5K{4-[3-(mcdiylsulfoayl)aniHno]piperidin-l-yl) sulfonyi)-2- 
furyl]methyl}benzamide 



WO 2005/025558 



PCT/EP2004/052143 



-41 - 

4-cMoro-N-{ [5-({4-[3-(m^ 
furyl]metiiyl}benzamide 

N_{[5-({4-[3-(aminosulfonyD^ 
chlorobenzamide 

5 methyl 3-({ l-[(5- { [(4-cMoiobenzoyl)ai™ 
yl } amino)benzoate 

3- ({ l-[(5-{ [(4-cMorobenzoyl)anmo]m^ 
yl } amino)benzamide 

4- cMorcHN-({5-[(4M3-nito 

10 4-cWoro-N-[(5^[4-(2-methoxyanilino)piperidin-l»yl]sulfon 

4-cMoro-N-{[5-({4-[2<trffluorome^ 
fuxyl]methyl j benzamide 

4-cMoro-N-({5-[(4-{2-^^ 

4-chloro-N-[(5H [4-(4-chloroa^ 

15 4-chloro-N- { [5-( { 4-[4-(trmuoromethyl)anilino]pipciidin- 1-yl } sulfonyl)-2- 
furyl]methyl } benzamide 

4-chloro-N-({ 5-[(4- {4~[(trifluoromethyl)sulfonyl]anilino }piperidin-l-yl)sulfonyl]-2- 
furyl } methyl)benzamide 

N-{ [5-({4-[4-Caminocafbonyl)ani1ino]piperidin-l -yl }sulfonyl)-2-furyl]methyl }-4- 
20 chlorobenzainide 

4-cWoro-N-{[5-({4-[4"(13-dithiolan-2-yl)anilino]piperidin-l-yl}su^ 
furyl]methyl } benzamide 



WO 2005/025558 
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-42- 

N-( { 5-[(4- { 3~[amino(imiiio)nictiLyl] anilino}piperidin- 1 -yl)sulfonyl]-2-furyl} methyl) -4- 
cMorobenzamide 

4-chloro-N-( { 5-[(4- { 3-[(trifluoromethyl)sulfonyl]anilino}pipeiidin- 1 -yl)sulf onyl]-2- 
furyl } methyl)benzamide 
5 ^({54(4-anmnopiperidm-^ 

4-aitro-N-({5-[(4-{3-[(tri^^ 
furyl }methyl)benzamide 

4- c^oro-Ar-({5-[<3-{3-^ 
yl } methyl)benzamide 

10 4^oro-i^({5-[(4-{3-[(trifluorometfiyl)sulfonyl]a 
yl } methyl)benzamide 

5- {[(3-methoxybenzoyl)arruno^ 

35 anilino}piperidin-l-yl)sulfonyl]thiophene-3-carboxylic acid 

5- { [(3-methoxybenzoyl)amino] methyl } -2- { [4-(octylamino)piperidin-l - 
yl]sulfonyl}thiophene-3-carboxylic acid 

N-(2-hydroxyethyl)-5- { [(3-metkoxybenzoyl)amino]methy^ 
memyl)sinfonyl]anilino}pipeiidin-l-yl)siilfonyl]thiophen 

20 N-({4-(hydrazinocarbonyl)-5-[^ } -piperidin-1- 

yl)sulf onyl]thien-2-yl } methyl)-3-methoxybenzamide 

5-{ [(3-methoxybenzoyl)amino]nietliyl } -2-[(4-{ 3-[(ti-ifluoromethyl)sulfonyl]- 
anmno}piperidin-l-yl)sulfc^ 
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PCT/EP2004/052143 



-43- 



N-[2-(dimethylamino)ethyl]-5-{ [(3-methoxybcnzoyl)aniiiio]mcthyl}-2-[(4-{ 3- 
[(trifluan>methyl)siilto 

N-({4-(hydroxymethyl)-5-[(4-{3-[(tri^^ 
yl)s\ilfonyl]thien-2-yl}methyl)-3-nietlioxybenzamide 

4^Moro-N-[(5-{[4-(hexylairriro^ 

3- Methoxy-N-{[5-({4-[(4-trifluorom 
yl] me thy 1 } b enzarnide 

4^hloro-N-[(5-{[4-(13-thiazol-2-ylamino)piperidin-l-yl]sulfon 
yl)methyl]benzamide 

4- chloro-N- [(5- { [4-(heptylamino)piperidin- 1 -yl] sulfonyl } thien-2-yl)methyl]benzamide 
4-cWoro-N-[(M[4-(pentylan^^ 

4~cMoro-N-[(M[4-(butylami^ 

4-chloro-N- [(5- 1 [4-(dodecylamino)piperidin- 1 -yl] sulf onyl } thien-2- yl)methyl]benzamide 
4-chloro-N-{[5^{4-[(2-cyc1ohexylethyl)amino]piperidin-l-yl}sulfonyl)thieti-2- 
yl]mcthyl }bcnzarnide 

4-cmoro-N-{[5-({4-[(cyclohexylmethyl)amino]piperidin-l-yl}sulfonyl) 

yl]mcthyl}bcnzaniidc 
4-cMoro-N-({5-[(4~{[(lR)-l-cyclote^ 
yl } methyl)benzarnide 

N-{[5-({4-[(lR,2R/lS)-bicyclo[2.2.1]te 
yl]rtietliyl } -4-chlorobenzamide 

4-cMoro-N-{ [5-({4^(2-propoxye^ 
yl]methyl)benzamide 

N- { [5-({4-[(l-adamantyhnetliyl)amino]piperidin-l-yl} sulf onyl)thien-2-yl] methyl ] -4- 
chlorobenzamide 

4-cWoro-N-{[5-({4-[(2-pyridin-2-ylethyl)amino]piperidin-l-yl}sidfon 
yl]methyl}benzamide 

4-chloro-N- { [5 -( { 4- [(2-piperidin-l-ylethyl)amino]piperidin- 1 -yl } sulfonyl)thien-2- 
yl] methyl Jbenzamide 

4-cWoro-N-{ [5-(M-[(2-ethy1hexyl)anuno]piperidin-l-yl} sulfonyl)thien-2- 

yl] methyl jbeozamide 
4-chloro-N-({5-[(4-{[3-(l H-imid^ 
yl }methyl)beozarnide 
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-44- 

4-chloro-N-[(5- { [4<octylaniino)pipcridin-l-yl]siilfonyl } thicn-2-yl)mcthyl]benzamide 
N-[(5-{[4-(>eptylaiiuno)pip^ 

3-methoxy-N- [ (5 - { [4-(octylamino)piperidin- 1 -yl] sulf ony L } tteen-2-yl)metiiyl] benzamide 

3-mBthoxy-N-[(5-{[4-(pentylanuno)piperidin-l 

N-[(5-{[4-(butylamino)piperidin-l-yl]sulfonyl}thien-2-yl)m 

N- [(5- { [4-(dodecylairrino)piperidin- 1 -yl] sulf onyl ) thien-2-yl)methyl] -3-methoxybenzamide 

N-{[5-({4-[(2-cyclohexylethyl)ar^^ 
methoxybenzamide 

N-({ 5-[(4- { [(lR)-l-cyclohexylethyl]amino }piperidin-l -yl)siufonyl]thien-2-yl } methyl)- 3- 
methoxyb enzaniide 

N-{[5-({4- [(lR,2R,4S)-bicyclo [2.2. l]hept-2-ylamino]piperidin- 1 -yl } sulf onyl)thien-2- 
yl]methyl } -3-methoxybcnzamidc 

3-methoxy-N-{[5-({4-[(2-propoxyethyl)ai^ 
yl]methyl }benzamide 

N_ { [5- ( {4- [(l-adamantylmethyl)amino]piperidin- 1 -yl } sulf onyl)ttaen~2-yl] methyl} -3- 
methoxybenzarnide 

N-{ [5-({4-[(33-diethoxypropyl)amino]piperidin-l-yl} sulfonyl)thien-2-yl]methyl}-3- 
methoxybenzarnide 

3-methoxy-N- { [5-( { 4-[(3-morpholin-4-ylpropyl)amino]piperidin-l-yl } sulf onyl)thien-2- 
yl]methyl Jbenzamide 

3-metfioxy-N- { [5-( { 4- [(2-pyrito^ 
yl]methyl Jbenzamide 

3-methoxy-N- { [5-( { 4-[(2-piperidin- 1- ylethyl)amino]piperidin-l-yl } sulfonyl)thien-2- 

yl] methyl ] benzamide 

N-{[5-({4-[(2^thylhexyl)amino]piperi^^ 

methoxybenzarnide 

5- [<4- { [3-(lH-iimdazo^ 
3-methoxybenzamide 
N-[(5-{[4-(hexylanrino)piperidin-l^ 

N- [(5- { [4-(heptylamino) azepan-l-yl] sulf on yl } thien-2-yl) methyl] -3-methoxybenzamide 
3-methioxy-N-[(5-{[4-(octylamino)azepan-l-yl]sulfonyl}tMen-2-yl)methy 
3-methoxy-N-[(5-{ [4-(pentylarnino)azepan-l-yl]sulfonyl]thien-2-yl)methyl]benzamide 
N-[(5-{ [4-(butylamino)azepan-l-yl] sulfonyl } thien-2-yl) methyl] -3-methoxybenzamide 
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N-[(5- { [4-(dodccylamino)azcpan- 1 -yl] sulfbnyl } thicn-2-yl)methyl] -3-mcthoxybcnzamidc 

N-{ [5-({4-[(2-cyclohexylethyl)amino]azep^ } -3- 

methoxybenzamide 

N-({ 5-[(4-{ [(lR)-l-cyclohexyiethyl]amino }azepaa-l-yl)sulfonyl]thien-2-yl}methyl)-3- 
methoxybenzaniide 

N-{[5-({4~[(lR,2R,4S)-bicyclo[2.2.1^ 
yljmethyl } -3-methoxybenzamide 

3-methoxy-N-{ [5-({4-[(2-piopoxyethyl)aiiiino]azepan-l-yl} sulfonyl)thien-2- 
yl]methyl Jbenzamide 

N-{ [5-({4-[(cyclohexylmethyl)amino]azepan-l-yl} sulfonyl)ttaen-2-yl]methyl J -3- 

methoxybenzamide 

N-{[5-({4~[<l-adamantylm^ 

methoxybenzamide 

3-methoxy-N- { [5-( { 4- [(3-morpholin-4-ylpropyi)amin o] azepan- 1 -yl } sulfonyl)thien-2- 
yl]mcthyl Jbcnzamidc 

3-methoxy-N-{[5-({4-[(2-pyridiD-2-ylethyl)amino]azepaii-l-yl}s^ 
yl]methyl Jbenzamide 

3- rnethoxy-N-{ [5-({4-[(2-piperidia- l-ylethyl)amiao] azepan- 1-yl } sulf onyi)thien-2- 
yl]methyl Jbenzamide 

N- { [5-( {4- [(2-ethylhexyl)arniiio] azepan-l-yl } sulf onyl) thien-2-yl]methyl J -3- 
methoxybenzamide 

N-({5-[(4-{ [3-(lH-imidazol- l-yl)propyl] amino } azepan- 1-yl) sulf onyl]thien-2- yljmethyl) -3- 
methoxybenzamide 

4- chloro-N- [(5- { [4-(heptylamino)azepan-l-yl]sulfonyl }thien-2-yl)methyl]benzamide 
4-chloro-N-[(5- { [4-(octylanmo)azepan-l-yl]su^ 
4-chloro-N-[(5-{[4-(pentylam^^ 

N-[(5-{ [4-(butylamino)azepan-l-yl]sulfonyl }thien-2-yl)metliyl]-4-chlorobenz amide 
4-chloro-N- [(5- { [4-(dodecylamino)azepan- 1 -yl] sulf onyl } thien-2-yl)methyl]benzamide 

4-chloro-N- { [5-( { 4-[(2-cyclohexylethyl)amino] azepan-l-yl } sulf onyl)thien-2- 

ylj methyl Jbenzamide 
N-{[5-U4-[(lR,2R,4S)-bicycto^ 

yl]methyl } -4-chlorobenzamide 

4-chloro-N- { [5-({ 4- [(2-propoxyethyl)amino] azepan- 1-yl } sulfonyl)thien-2- 
yl]methyl Jbenzamide 

4-chloro-N- { [5-( { 4- [ (2-ethylhexy l)amino] azepan- 1 -yl } sulf onyl)thien-2- 
yl]methyl Jbenzamide 

4-cMoro-N-[(5-U4-(hexylamino)azepan-l^^ 
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N-[(5-{[4-<hGxylanrino)azcpan^ 

3-metiioxy-N-t(5-{[4-({2-[3-(trifluoromethyl)phenyl]ethyl}amino^^^ 
yl] sulf onyl } thien-2-yl)methyl]benzamide 

3-methoxy-N-({ 5-[(4-{ [2-(4-methylphenyl)etliyl] amino }piperidin-l-yl) sulf onyl] thien-2- 
yl } methyl)benzaniide 

3-methoxy-N-({5-[(4-{[(lS,2R)-2-phenylcyclopropyl]amino}piperi^ 
yl } methyi)benzamide 

3~methoxy-N-{[5-({4-[(l-naphmylmem^^ 
yl]inethyl Jbenzarnide 

3-methoxy-N- { [5-( {4-[(2-phenylpropyl)amino]piperidin-l-yl} sulfonyl)thien-2- 
yl]methyl Jbenzarnide 
N-({5-[(4-{ [2-(4-hydroxypheny 
methoxybenzamide 

3-methoxy-N- ( [5-( { 4- [(3-phenylpropyl)amino]piperidin-l -yl } sulfonyl)thien-2- 
yl]methyl Jbenzarnide 

N- { [5-( { 4- [(23-dmydroxypropyl)amino]pipeiidin- 1-yl } sulf onyl)thien-2-yl] methyl } -3- 

methoxyb enzarnide 

N-{[5-({4-[(24iydroxyemyl)am^^ 

methoxybenzamide 

3-methoxy-N-[(5-{ [4-(nonylai^ 

3-methoxy-N-[(5-{ [4-(decylaniino)piperidin-l-yl3sulfonyl } thien-2-yl)methyl]benzamide 

3-methoxy-N-[(5- { [4-(etJiylairiino)pipeiidm-l-y^ 

N-{[5-({4-[(2-[l,l'-biphenyl]-4-yte^ 
methoxybenzamide 
N-{[5-({4-[([l,l'-biphenyl]-3-yLmet^ 
methoxybenzamide 

3-memoxy-N-{[5-((4-[(2-tMen-2-yle^ 
yl]methyl Jbenzarnide 

3-methoxy-N- [(5 - { [4-({ 4-[(trifluoromethyl)sulf onyl]benzyl } amino)piperidin- 1 - 
yl] sulf onyl } thien-2-yl)methyl]benzamide 

3- methoxy-N-{ [5-({ 4-[(qumolm-4-ylmemyl)aimno]piperidin-l-yl } sulfonyl)thien~2- 
yl] methyl } benzamide 

N_{ [5_({4-[([l,r-biphenyl]-^ 
methoxybenzamide 

4- chloro-N- { [5-({4-[(2- { [(trifluoromethyl)sulfonyl]amino ] ethyl)amino]-l- 
piperidinyl J sulfonyl)-2-thienyl]methyl}benzamide 
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4-cMoro-N-[(5-{[4-(propylarmno)-l-p^ 

4-chloro-N-[(5- { [4-({ 4-[(trifluorornethyl)sulfonyl]benzyl } amino)- 1 -piperidinyl] sulf onyl } -2- 
thienyl)methyl]benzamide 

4-cWoro-N-{[5-({4-[(3 > 4^ihydroxybenzyl)aiiiino]-l-piperidinyl}su^^ 
tmenyl]methyl }benzamide 

methyl [{ l-[(5- { [(4-chlorobenzoyl) amino] methyl } -2-thienyl)sulf onyl] -4- 
piperidinyl } (hexyl) amino] acetate 

tert-butyl [{ l-[(5-{[(4-cWorobenzoyl)amino]memyl}-2-thienyl)sulfonyl]-4- 
piperidinyl} (hexyl)amino]acetate 

[{l-[(5-{[(4-cmorobenzoyl)aniino]memyl}-2-tmenyl)sulfonyl]-4- 
piperi<nnyl}(hexyl)amino]acetic acid 

N- [(5- { [3-(heptylanihio)pyrrolidin- 1 -yl] sulf onyl } tmen-2-yl)memyl]-3-methoxybenzamide 
3-methoxy-N-[(5-{[3-(octylainino)p:^^ 

3-rnethoxy-N- [(5- { [3-(pentylanuno)pyrrolidin- 1 -yl] sulf onyl } thien-2-yl)methyl]benzamide 

N- [(5- { [3-(>utylaniino)pyrrolidin- 1 -yl] sulf onyl } thien-2-yl)methyl]-3-methoxybenzamide 

N- [(5- { [3-(dodecylamino)pyTTolidin- 1 -yl] sulf onyl } thien-2- yl)methyl] -3-methoxybenzamide 

N- { [5-({ 3-[(2-cyclohexylethyl)acnino]pyrrolidin-l-yl } sulfonyl)thien-2-yl]methyl } -3- 
methoxyb enzamide 

N-({5-[(3-{[(lR)-l-cyclohexyiemyl]am 
methoxybenzamide 
N-{[5-({3-[(lR,2Ry4S)-bicycto^^ 
yl] methyl } -3-methoxybenzamide 

3-methoxy-N- { [5-( { 3-[(2-propoxyemyl)amino]pyTrolidin- 1-yl} sulfonyl)thien-2- 
yl]methyl}benzamide 

N- { [5-({3-[(cyc]ohexylmemyl)amino]pyrroHdin-l-yl } sulfonyl)thien-2-yl]methyl} -3- 

methoxybenzamide 

N-{[5-({3-[(l-adamantytaethyl) 

methoxybenzamide 

3-methoxy-N-{ [5-({ 3-[(3-moipholm^ylpropyl)aiiuno]pyrroUdin-l-yl} sulfonyl)thien-2- 
yl] methyl } benzamide 

3-memoxy-N-{ [5~({ 3-[(2-pyrioln-2-ylemyl)aniino]pyiroUdm 
yl]methyl } benzamide 
3-memoxy-N-{[5-({3-[(2-piperidm^ 
yl] methyl } benzamide 

N- { [5-({ 3-[(2-emylhexyl)amino]pyrrolidin- 1-yl } sulfonyl)thien-2-yl] methyl } -3- 
methoxybenzamide 
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N^(5-{[3-(hexylanuno)pyOT^ 

4-chloro-N-[(5- { [3-(heptylamino)pyrrolidin-l-yl] sulf onyl ] thien-2-yl)methyl]benzamide 
4-cMoro-N-[(5-{[3-(hexyla^ 

4~chloro-N-[(5-{ [3-(pentylamino)pyrroUdiii-l-yl] sulfonyl} thien-2-yl)metliyl]benzamide 
N- [(5- { [3-(butylamm^ 

4-chloro-N-{ [5<{ 3-[(2-cyclohexylcthyl)amino]pyrrolidin- 1-yl} sulf onyl)thien-2- 
yl] methyl Jbenzamide 
N-{[5-({3-[(lR£R,4S)-bicyclo[2.2A]^^ 
yl] methyl }-4-chlorobenzamide 

4-chloro-N-({5-[(3-{[(l-hydr^^ 
yl } methyl)benzamide 

N-{ [5-({3-[(l -adamantylmethyl)amino]pytTo1idin-l -yl } sulfonyl)thien-2-yl] methyl }-4- 
chlorobenzamide 

4-chloro-N-{ [5-({3-[(3-morpho1in-4-ylpropyl)amino]pyrrolidin-l -yl }sulfonyl)tmen-2- 
yl]methyl Jbenzamide 

4-chloro-N- { [5-({3-[(2-pyridm-2-ylemyl)aiiuno]pyrroUdin-l-yn sulf onyl) thien-2- 
yl]methyl Jbenzamide 

4-chloro-N- { [5-({3-[(2-piperidm-l-ylemyl)animo]pyiTohdin-l-yl } sulfonyl)thien-2- 
yljmethyl Jbenzamide 

4^chloro-N- { [5-({ 3-[(2-emymexyl)amino]pyrrolidin- 1-yl ] sulfonyl)thien-2- 
yljmethyl Jbenzamide 

4-chlora-N-[(5-{[3-(octylamino)pyrrolidm-l-yl]sulfonyH 

methyl (2S)-l-[(5-{ [(4-cWoiobenzoyl)anmio]memyl}-2-mienyl)sulfonyl]-4-(hex 
pyrrolidinecarboxylate 

3- methoxy-N- { [5-( { 4- [(pentylarnino)niethyl]piperidin- 1 -yl } sulf onyl)thien-2- 
yl]methyl ] benzamide 

N- { [5-({4-[2-(butylamino)ethyl]piperidin- 1-yl } sulf onyl)ttaen-2-yl]methyl } -3- 
methoxybenzarnide 

N-{[5-({4-[(4-butylamlino)memyl]-l-piperidmyl> 
methoxybenzamide 

4- chloro-N- { [5-<{ 4- [hexyl(methyl)amino]piperidin- 1 -yl } sulfonyl)thien-2- 
yl] methyl } benzamide 

4-chloro-N- { [5-< { 4-[(cyclohexylmethyl)(hexyl)amino]piperidin- 1-yl ) sulf onyl)thien-2- 
yl]methyl Jbenzamide 

N- { [5-( { 4- tbenzyl(hexyl)amino]piperidin- 1-yl ) sulf onyl)thien-2-yl]methyl } -4- 
chlorobenzamide 
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4KMon>-N-{[5-({4-[hcxyl(pyridin-3-ylmcthyU 
yl]methyl}benzamide 

4-cMoro-N-{[5K{^fcexyl(pyriom 
yl] methyl Jbenzarnide 

4-chloro-N-{[5-({4-[hexyl(py^^ 
yl]methyl Jbenzarnide 

N- { [5-({4-[butyl(hexyl)amino]p^)eridin-l -yl J sulf onyl)thien-2-yl]methyl } -4- 
chlorobenzamide 

4-chloro-N-{ [5-({4-[hexyl(3-phenylpropyl)aminolpiperidin-l-yl] sulfonyl)thien-2- 
y 1] methyl } benzarnide 

4-chloro-N- { [5-({4-|>exyl(2-phenylethyl)amino]piperidiii-l-yl] sulfonyl)thiea-2- 
yl] methyl }benzamide 

N_ { [5-({4-[[(5-bromo-2-furyl)methyl](hexyl)amino]piperidin-l-y^ J sulf onyl)thien-2- 

yl] m eth yl } -4-chl orobenzamide 

3- me thoxy-N-({5-[(4-{mediyl[4-(t^ 
thienyl } methy1)bertzarrride 

4- chloro-N- { [5-({4-[(3-cmorobeazyl)amino]piperidin- 1-yl } sulfonyl)thien-2- 
yl] methyl }benzatnide 

3-rnethoxy-N-({ 5-[(4-{ [4- (trifluoromethyl)benzyl] amino }piperidin-l-yl) sulf onyl]thien-2- 
yl }methyl)benzamide 

3-methoxy-N- { [5-( { 4- [(3-methylbenzyl)aniinolpipeiidin- 1-yl } sulfonyl)thien-2- 
yl]methyl Jbenzarnide 

3-methoxy-N- { [5-( { 4- [(4-propylbenzyl)amino]piperidin- 1-yl } sulfonyi)tnien-2- 
yllmethyl Jbenzarnide 
3-methoxy-N-({ 5-[(4-{ [3-(trmuoro 
yl }methyl)benzamide 

3-methoxy-N-({5-[(4-{[4-(trifluoromethoxy)benzyl]aim 
yl } methyl)benzamide 

N-({ 5 - [(4- { [4-(difluoromethoxy)benzyl] amino ) piperidin-l-yl)sulfonyl] thien-2-yl } methyl)-3- 
methoxybenzarnide 

3-methoxy-N-{[5-({4-[(23A5 > 6-pentainethylberizyl)arrm 
yl]methyl Jbenzarnide 

3-methoxy-N- { [5-( { 4-[(4-propoxybenzyl)amino]piperidin- 1 -yl } sulfonyl)thien-2- 
yl]methyl Jbenzarnide 

N_ { [5-( { 4- [(4-butoxybenzyl)amino]piperidin- 1 -yl } sulfonyl)thien-2-yl] methyl } -3- 
methoxybenzamide 

3-rnethoxy-N-{[5-({4-[(4-methoxybenzyl)amino]piperi^ 
yl] methyl } benzarnide 
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-50- 

3-methoxy-N-{[5-({4-[(pyrito^-y^ 

yl]methyl}benzamide , 
3-methoxy-N- { [5-( { 4- [<pyridin-2-ylraethyl)amino]pipcridin- 1-yl } sulf onyl)thien-2- 

yl] methyl }benzamide 

3-methoxy-N- { [5-({4-[(pyridin-3-ylmethyl)amino]piperidin-l-yl} sulfonyl)thien-2- 

yl]methyl }benzarnide 

N-{[5-({4-[(4-tert-butylbenzyl)amino]p^ 

methoxybenzarnide 

N- { [5-({4-[(3-ethoxybenzyl)anuno]piperidin-l-yl } sulf onyl)thien-2-yl] methyl } -3- 
methoxybenzarnide 

3-methoxy-N- { [5-( { 4- [(4>phenoxybenzyl)amino]piperidiB- 1-yl } sulf onyl) thien-2- 
yl] methyl 1 benzamide 

3-methoxy-N-[(5- ( [4-({4-[(trifluoromethyl)sulfanyl]benzyl} arnino)piperidin-l- 
yl] sulf onyl } thien-2-yl)methy l]benzamide 

3-methoxy-N-({5-[(4-{[4-(methylsulfonyl)benzyl]andno}-l-piperidiQ 
thienyl } methyl)benzamide 
N-({5-[(4-{[3,5-bis(trifluorora 
thienyl} methyl)-3-methoxybenzamide 

N-({5-[(4-{[2,5-bis(trifluoix>methyl)benzyl]amino}-l-piperi 
thienyl } methyl)-3-methoxybenzamide 

N-({5-[(4-{ [4-(ethylsulf anyl)beiizyl]amino ] - 1 -piperidinyl) sulf onyl] -2- thienyl } methyl)-3- 
methoxybenzamide 

3-methoxy-N-[(5-{[4-({3-[(uifl^^ 

2- thienyl)Tinethyl]benzamide 

N-({5-[(4-{[(2^dmuoro-13-benzodiox 
thienyl } methyl)-3-methoxybenzamide 

N-{[5-({4- [(4-iodobenzyl)amino]-l-piperidinyl ] sulf onyl)-2-thienyl]methyl } -3- 
methoxybenzamide 

N-({ 5-[(4- { [4-(benzyloxy)benzyl] amino } - l-piperidinyl)sulfonyl]-2-thienyl }methyl)-3- 
methoxybenzamide 

N-{[5-({4-[(mesitylmeth^^ 
methoxybenzarnide 
N-{[5-({4-[(4-cMorobenzyl)arrn^ 
methoxybenzarnide 

N -{[5-({4-[(4-ethylbenzyl)amino]-l-piperidUnyl}sulfo^^ 
methoxybenzarnide 

3- methoxy-N-{[5-({4-[(4-pentylbenzyl)arnino]-l-piperidinyl}sulfonyl)-2- 
thienyl]methyl } benzamide 
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3-memoxy-N-[(5-{[4-(U-[4-(t^^ 
thicnyl)methyl]benzamide 

3- memoxy-N-{[5^{4-[(4-methylb^^ 
thienyl]methyl]benzamide 

N- { [5-({4-[(4-butylbenzyl)arnino]- 1 -piperidinyl } sulfonyl)-2-mienyl]methyl ] -3- 
methoxybenzamide ~ 
N-{[5-({4-[(4-isopropylbenzyl)arr^ 
rnethoxybeazamide 

N-{ [5-({4-[(4-isobutylbe^ 

methoxybenzamide . 

N-({ 5-[(4- { [(1 -hydroxy- 1 lambda-5---pyridin-4-yl)methyl]amino }-l-pipendmyl)sulronyl]-2- 
thienyl} methyl)-3-methoxybeiizamide 

N-{[5-({4-[(23-dihycko-l,4-benzo(Uoxin-6-ylmet±iyl)amm 
thienyl]methy1 }-3-methoxybenzamide 

N-{ [5-({4-[(23-dihydro-l^^ 
thienyl]methyl } -3 -methoxybenzamide 

4- cWoro-N-{[5-({4-[(4-propylbe^^ 
thienyl]methyl } benzamide 
4-cMoro-N-({5-[(4-{ [4-(trifl^ 
ttaenyl}methyl)benzamide 

4-chloro-N-({ 5-[(4-{ [4-(difluoromethoxy)benzyl] amino } - 1 -piperidinyl) suit onyiJ-2- 
thienyl } methyl)benzamide 

4-chloro-N-{ [5^{4-[(4-propoxybenzyl)amino]- 1 -piperidinyl } sulfonyl) -2- 
thienyl]methyl } benzamide 
N-{[5-({4-[(4-butoxybenzyl)aimno]-l-piperi 
chlorobenzamide 

4-chloro-N-{ [5-({4-[(4-qtimolmylmethyl)ammo]-l-rjiperi 
thienyl] methyl } benzamide 
N-{[5-({4-[(4-tert~butyfo^^ 
chlorobenzamide 

4-chloro-N- { [5-({4-[(4-phenoxybenzyl)arnino]-l-piperidinyl} sulfonyl)-2- 

thienyl]methyl}benzamide 

4^hloro-N-[(5-{[4<{4-[(ttifl^ 

thienyl )methyl] benzamide 

4-cMoro-N-({5-[(4-{[4-(trmuoromethyl)bcnzyl]anim 
thienyl } methyl)benzamide 

3-methoxy-N-({ 5-[(4-{ [2-(ndfluoromethyl)benzyl]amino} -1 -piperidinyl) sulfonyl] -2- 
thienyl } methyl)benzamide 
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3-methoxy-N-[(5- { [4-({ [6-(trifluoromc1hyl)-3-pyTidinyl]methyl } amino)- 1- 
piperidinyl]sulf onyl} -2-thienyl)methyl]benzamide 

N-[(5-{[4-(benzylammo)-^ 

3-methoxy-N-[(5-{ [4-({ l-[4-(trifluoromethyl)phenyl]propyl} amino)- 1-piperidm 

2- thienyl)methyl]berKzamide 

3- methoxy-N-[(5-{ [4-({ l-methyl-l-[4-(trifluoromethyl)phenyl]ethyl} amino)- 1- 
piperidinyl]sulfonyl } -2-ttaenyl)memyl]benzamide 

4^Woro-N-[(5-{[4-({l-[4-(trifm^ 
thienyl)methyl]benzamide 

4- chloro-N- [(5- { [4-( { 1-methyl-l- [4-(trifluoromethyl)phenyl]ethyl } amino)- 1- 
piperidinyl]sulfonyl}-2-lMenyl)methyl]beiizamide 

4-cMoro-N-[(5-{[2-({[4-(tr^^ 
thienyl)methyl]benzamide 

4-cWoro-N-[(5-{[(3R)-3-({[4-(trifluoxomemyl)benzyl]am^ 
2-ttaenyl)methyl]benzamide 

4-cMoro-N-({5-[(3-{[4-(trffluorom 
thienyl } methyl)benzamide 

4-chloro-N- { [5-< { 3- [Oiexylannno)metliyl] - 1-piperidinyl } sulf onyl)-2- 
thienyl]methyl }benzamide 
4-cMoro-N-({5-[(3-{[4-(lxffluoromem^^ 
thienyl} metiyl)benzamide 

4-chloro-N- { [5-({ (3R)-3-[(hexylannno)methyl]pyrroUdinyl } sulfonyl)-2- 
thienyl]methyl }benzamide 

4-chloro-N- [(5-{ [3-({ [4-(trifluoromcthyl)bcnzyl]ainino } methyl)-l -pipcridinyl] sulf onyl } -2- 
thienyl)methyl]benzamide 

2-oxo-N-({5-[(4-{ [4-(trifluoromctliyl)benzyl] amino J-l-pipcridinyl)sulfonyl]-2- 
thienyl } niethyl)-l ,2-dmydro-3-pyridinecarboxamide 

N-[(5-{[4-(hexylanuno)-l-piperidinyl]sulfonyl}-2-tMenyl) 
pyridinecarboxamide 

N_ [(5. { [4-(hexylamino)- 1-piperidinyl] sulfonyl } -2-thienyl)methyl]-2-hydroxybenzanude 

2-hydroxy-N- ({ 5- [(4- { [4-(trifluoxomethyl)benzyl] amino } - l-piperidinyl)sulfonyl]-2- 

thienyl) methyl)benzamide 

N-[(5-{[4<hexylaniino>l-piperi 

pyridinecarboxamide 
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2-thioxo-N-({5-[(4- { [4-(trmuoromethyl)benzyl]an^ 
thienyl } methyl)- 1 ,2-dihy dro-3-pyridinecarboxannde 

N-[(5-{ [4-CbutyLamino)-l-piperidinyl]sulfonyl} -2-thienyl)methyl]-2-oxo-l,2-dihydro-3- 

pyridinecarbox amide 

N-({5-[(4-{etiLyl[4-(trifluoro 

thienyl } methyl>3-methoxybeiizamide 

4- cMoro-N-[(5-{[4<{inuno[^ 
piperidinyl]sulfonyl]-2-thienyl)methyl]benzamide 

l-[(5-{[(4-cHorobenzoyl)amino]methyl}^^^ 

ethyl 2- { [4-(hexylamino)piperidin- 1-yl] sulfonyl J -5- { [(3- 
methoxybenzoyl)anuno]methyl}thiophene-3-carboxylate 
N-{[5-{[4-(hexylannno)piperidm-l^ 
methoxyb enzamide 

N-({5-{ [4-(hexylamino)piperidin-l-y]]sulfonyl } -4- [hydroxy (phenyl)methyl]thien-2- 
yl }methyl)-3-methoxybenzarnide 

5- [(3-Me1hoxy-benzoylanuno)-methyl^^ 
sulfonyl]-thiopheiie-3-carboxylic acid ethyl ester 
N-[(4-cmoro-5-{ [4-frexylarr^ 
methoxybenzarnide 



The compounds of formula (I) may be obtained according to the methods described in any 
of WO 01/23378, WO 02/28856 and WO 02/26733. 

5 A further aspect of the present invention is related to a pharmaceutical composition 

composition a comprising a sulfonamide derivative according to formula (I) and at least 
one further drug (in particular an anti-diabetes agent)- In one embodiment the further 
diabetes agents are selected from the group comprising or consisting of insulin (or insulin 
mimicks), aldose reductase inhibitors, alpha-glucosidase inhibitors, sulfonyl urea agents, 

10 biguanides (e.g- metformin), thiazolidines (e.g. pioglitizone, rosiglitazone, cf. WO 
02/100396) or PPARs agonists or GSK-3 inhibitors . 

Insulins useful with the method of the present invention include rapid acting insulins, 
intermediate acting insulins, long acting insulins and combination of intermediate and rapid 
acting insulins. 
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Aldose reductase inhibitors useful in the method of this invention include those known in 
the art. These include the non-limiting list of: 

a) the spno-isoquinoline-pyrroHdine tetrone compounds disclosed in U.S. Patent No. 
4,927,831 (Malamas), the contents of which are incorporated herein by reference, 

5 which includes ARI-509, also known as minalxestat or Spko[isoquinoline-4(lH), 3'- 

pyrroUdine]-l,2* 3 3,5*(2H)-tetrone, and analogs thereof, 

b) 2- [(4-bromo-2-fluorophenyl)rnethyl]-6-fluoro- (9CI); 

c) the compounds of U.S. Patent No. 4,439,61 7, the contents of which are incorporated 
herein by reference, which includes Tolrestat, also known as Glycine, N-[[6- 

10 methoxy-5-(trifluoi^methyl)-l-naphtalenyl]thioxom or AY- 

27773 and analogs thereof; 

d) Sorbinil (Registra No. 68367-52-2) also known as Spiro[4H-l-benzopyran-4,4'- 
imidazoline]-2%5'-dione, 6-fluoro-2,3-dihydro-, (4S)-(9CI) or CP 45634; 

e) Methosofbinil; 

15 f) Zopolrestat, which is 1-Phtalazineacetic acid, 3 ,44- dihy dro -4- oxo-3-[ [5 - 

(trifluoromethyl)-2-benzo^ (Registry No.110703-94-1); 

g) Epalrestat, which is 3-Thiazolidineacetic acid, 5-[(2E)-2-methyl-3-phenyl-2- 
propenyudene]-4-oxo-2-thioxo-, (5Z)-(9CI) (Registry No. 82150-09-9); 

h) Zenarestat (Registry No. 1 12733-40-6) or 3-[(4-bromo-2-fluorophenyl)-methyl]-7- 
20 cMoro-3,4-dihydro-2,4-aloxo-l(2H)-quinazoline acetic acid; 

i) Imirestat, also known as 2,7-difluorospko(9H-fluorene^ 
dione; 

j) Ponalrestat (Registry No.72702-95-5), which is 1-Phtalazineacetic acid, 3-[(4-bromo- 
2-fluoropnenyl)methyl]3,4-dihydro-4-oxo-(9CI) and also known as Stalil or Statyl; 



WO 2005/025558 



PCT/EP2004/052143 



-55 - 

k) ONO-2235, which is 3-Thiazolidineacetic acid, 5-[(2E)-2-metiiyl-3-phenyl-2- 
propenylidene-4-oxo-2-thioxo-, (5Z)-(9CI) ; 

1) GP-1447, which is (3-[(4,5 J-trifluorobenzothiazol-2-yl)methyl]-5- 
methylphenylacetic acid}; 

5 in) CT-112, which is S-CS-ethoxy^-pentyloxyphenylJ^^-thiazohdinedione; 

n) BAL-ARI 8, which is Glycine, N[(7-fluoro-9-oxo-9H-xaathen-2-yl)sulfonyl]-N- 
methyl-)9CD, Reg.No, 124066-40-6)); 

o) AD-5467, which is 2,3-dihydro-2,8-bis(l-methylethyl)-3-thioxox-4H- 1 ,4- 

benzoxazine-4-acetic acid of the chloride salt form (4H-l,4-Benzoxazine-4-acetic 
10 acid, 23-dihydro-2,8-bis(l-methylethyl)-3-thioxo-(9CI); 

p) ZD5522, which is (S'^'-dimethyl^'-mtrom 

q) 3,4-dihydro-2,8-diisopropyl-3-truoxo-2H-l,4-benzoxazme^-acetic acid; 
r) l-[(3-bromc^2-benzorurany0^ (M- 16209), 

s) NZ-3 14, which is 1-Imidazolidineacetic acid, 3-[(3-nitrophenyl)rnethyl]-2,4 7 5-trioxo- 
15 9(CI) (Registry No. 128043-99-2), 

t) 1-phtalazineacetic acid, 3,4-dihydro-4-oxo-3-[(5-tTifluoromethyl)-2-benzotm 
methyl]; 

u) M-79175, which is Spiro[4H-l-benzopyran-4,4'-iirddazoHdhie]-2*,5 , -dione; 
6-fluoro-2,3-dihydro-2-rnethyl-, (2R, 4S)-(9CI); 

20 v) SPR-210, which is 2H-l,4-Benzottaazine-2-acetic acid, 3, 4-dihydro-3-oxo-4-[(4,5,7- 
trMuoro-2-benzothiazolyl)rnethyl]-(9Cl); 
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w) Spiro[pyrrolidine-3,6' (5 'H)-pyiTolo[l ,2,3-de] [1 ^bcnzoxazinc]^^' -trione, 8'- 
chloTo-2 , -3'-dihydro-(9CI)(also]mown as AND 138 or 8-chloro-2\3*- 
dihydrospiro[pyrolizine-3,6 , (5H)-pyrrolo41»23-de]-[l,4]be 

x) 6-fluoro-23-dihydro-2\5 , -dioxo-(2S^s)-spiro[4H-l-benzopyran-4, 4*- 
5 lmidazoUdiiie]-2-carboxainide (also known as SNK-860); 

Among the more preferred aldose reductase inhibitors of this invention are minalrestat, 
Tolrestat, Sorbinil, Methosorbinil, Zopolrestat, Epalrestat, Zenarestat, Ixnirestat and 
Ponalrestat or the pharmaceutically acceptable salt forms thereof. 

The alpha-glucosidase inhibitors useful for the method of the present invention include 
miglitol or acarbose, or the pharmaceutically acceptable salt form thereof. 

Sulfonylurea agents useful with the method of the present invention include glipizide, 
Glyburide (Glibenclamide) Chlorpropamide, Tolbutamide, Tolazamide and Glimepiride,-or 
the pharmaceutically acceptable salt forms thereof. 

Preferably, said supplementary pharmaceutically active agent is selected from the group 
consisting of a rapid acting insulin, an intermediate acting insulin, a long acting insulin, a 
combination of intermediate and rapid acting insulins, Inalrestat, Tolrestat, Sorbinil, 
MemosorbiniU Zopolrestat, Epalrestat, Zenarestat, Iniirestat, Ponalrestat, ONO-2235, GP- 
1447, CT-112, BAL-ARI 8 S AD-5467, ZD5522, M-16209,NZ-314, M-79175, SPR-210, 
ADN 138, or SNK-860, Miglitol, Acarbose, Glipizide, Glyburide, Chlorpropamide, 
Tolbutamide, Tolazamide, or Glimepriride, 

The compounds of the invention, together with a conventionally employed adjuvant, car- 
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and 
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled 
25 with the same, all for oral use, or in the form of sterile injectable solutions for parenteral 
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms 



15 
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thereof may comprise ingredients in conventional proportions, with or withont additional 
active compounds or principles, and such unit dosage forms may contain any suitable 
effective amount of the active ingredient commensurate with the intended daily dosage 
range to be employed. 

5 When employed as pharmaceuticals, the sulfonamide derivatives of this invention are 

typically administered in the form of a pharmaceutical composition. Such compositions can 
be prepared in a manner well known in the pharmaceutical art and comprise at least one 
active compound. Generally, the compounds of this invention are administered in a 
pharmaceutically effective amount. The amount of the compound actually administered 

10 will typically be determined by a physician, in the light of the relevant circumstances, 
including the condition to be treated, the chosen route of administration, the actual 
compound administered, the age, weight, and response of the individual patient, the 
severity of the patient's symptoms, and the like. 

The pharmaceutical compositions of these inventions can be administered by a variety of 
15 routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, intra- 
thecal, intraperitoneal and intranasal. Depending on the intended route of delivery, the 
compounds are preferably formulated as either injectable, topical or oral compositions. The 
compositions for oral administration may take the form of bulk liquid solutions or suspen- 
sions, or bulk powders. More commonly, however, the compositions are presented in unit 
20 dosage forms to facilitate accurate dosing. The term "unit dosage forms'* refers to physi- 
cally discrete units suitable as unitary dosages for human subjects and other mammals, each 
unit containing a predetermined quantity of active material calculated to produce the 
desired therapeutic effect, in association with a suitable pharmaceutical excipient. Typical 
unit dosage forms include prefilled, premeasured ampoules or syringes of the liquid 
25 compositions or pills, tablets, capsules or the like in the case of solid compositions. In such 
compositions, the sulfonamide compound is usually a minor component (from about 0.1 to 
about 50% by weight or preferably from about 1 to about 40% by weight) with the 
remainder being various vehicles or carriers and processing aids helpful for fonning the 
desired dosing form. 
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Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous 
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. 
Solid forms may include, for example, any of the following ingredients, or compounds of a 
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an 
5 excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or 
corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio- 
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper- 
mint, methyl salicylate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
10 buffered saline or other injectable carriers known in the art. As above mentioned, the 

sulfonamide derivatives of formula I in such compositions is typically a minor component, 
frequently ranging between 0.05 to 10% by weight with the remainder being the injectable 
carrier and the like. 

The above described components for orally administered or injectable compositions are 
15 merely representative. Further materials as well as processing techniques and the like arc 
set out in Part 5 of Remington's Pharmaceutical Sciences, 20 th Edition, 2000, Marck 
Publishing Company, Easton, Pennsylvania, which is incorporated herein be reference. 

The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
20 release materials can also be found in the incorporated materials in Remington's 
Pharmaceutical Sciences. 

Pfrflm ple 1 : Preparation of a pharmaceuti cal formulation 

The following formulation examples illustrate representative pharmaceutical compositions 
25 according to the present invention being not restricted thereto. 



Formulation 1 - Tablets 

A sulfonamide compound of formula r is admixed as a dry powder with a dry gelatin binder 
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in an approximate 1 :2 weight ration. A minor amount of magnesium stearate is added as a 
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active sulfonamide 
compound per tablet) in a tablet press. 

5 Formulation 2 - Capsules 

A sulfonamide compound of formula I is admixed as a dry powder with a starch diluent in 
an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of 
active sulfonamide compound per capsule). 

Formulation 3 - Liquid 

10 A sulfonamide compound of formula I (1250 mg), sucrose (1 .75 g) and xanthan gum (4 
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a 
previously prepared solution of rnicrocrystalline cellulose and sodium carboxymethyl 
cellulose (1 1:89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted 
with water and added with stirring. Sufficient water is then added to produce a total volume 

15 of 5 mL 

Formulation 4 - Tablets 

A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin binder 
in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a 
lubricant. The rnixture is formed into 450-900 mg tablets (150-300 mg of active 
20 sulfonamide compound) in a tablet press. 

Formulation 5 - Injection 

A sulfonamide compound of formula I is dissolved in a buffered sterile saline injectable 
aqueous medium to a concentration of approximately 5 mg/ml. 



25 



WO 2005/025558 



PCT/EP2004/052143 



-60- 

Exaroplft 2 : Bio logical assay 
In vivo assay in db/db mice 

The following assay aims at determining the anti-diabetic effect of the test compounds of 
formula (I) in a model of postprandial glycemia in db/db mice, in vivo, 

5 The assay was performed as follows : 

A total of 18 db/db mice (about 8-9 weeks; obtained from 1FFACREDO, i'Arbreste, 
France) were fasted during 20 hours. 

3 groups, each consisting of 6 animals were formed : 

• Group 1 : The animals were administered (per os) a dose of 10 mg/kg of vehicle. 

10 • Group 2 : The gin'mnls were administered (per os) a dose of 30 mg/kg of the test 
compound according to formula (I). 

• Group 3 : The animals were administered (per os) a dose of 50 mgflcg of the test 
compound according to formula (I). 

After oral ad^niiiistration of the compounds of formula (I) solubilized or suspended in 
15 CarboxyMethylCellulose (0.5%), Tween 20 (0.25%) and water as vehicle, the animals had 
access to commercial food (D04, UAR, ViUemoisson/Orge, France) ad libitum. The 
diabetic state of the mice was verified by deteiinining the blood glucose level before drug 
ad^ninistration. Blood glucose and serum insulin levels were then determined 4 hrs after 
drug administration. 

20 The determination of the blood glucose level was performed using a glucometer (Precision 
Q.I.D., Medisense, Abbot, ref. 212.62.31). 

The determination of the Insulin level was performed using an ELISA kit (Crystal CHEM, 
Ref. INSK R020). 
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Changes in blood glucose and serum insulin of drug treated mice were expressed as a 
percentage of control (group 1 : vehicle treated mice). 

Treatment (per os) of the animals with test compounds of formula (I), at a dosage of 50 
mg/kg, decreased the blood glucose level induced by food intake by about 20-45% and the 
5 blood insulin level by about 20-65% compared to the animals treated by the vehicle (Group 
1). 

For instance, upon using 4^Woro-N-[(5-{[4-(buty^ 

yl)methyl]benzamide as test compound (50 mg/kg, p.o.), a decrease of 42% in blood 
glucose level as well as a decrease of 61% in the insulin level was determined (compared 
10 to the animals treated by the vehicle (Group 1)). 
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